at five tons per hour 


Ford Motor Company m ih S rear axle housings from we Ided steel 
tubing. Deformation in forming Operations is so severe that the 


tubing must be clean annealed. 


Iwo ‘Surface’ Roller Hearth Continuous Furnaces do the job for 
bord at a rate of five tons of tubing per hour, per furnace. Radiant 
tube heating plus a ‘Surface’ controlled atmosphere (DX gas) pre- 


vents oxidation, climinates the necessity of a pickling operation 


Shown below is the charge end of one of the ‘Surface’ Roller Hearth 
Continuous Furnaces. They are key components in this highly in- 
tegrated production line that automatically cuts, forms, welds and 


anneals, rear asle housing tubes from coiled strip stock. 


In more than a quarter century of use, ‘Surface’ Roller Hearths have 
demonstrated remarkable versatility in heat treatments on tubing, 
bars, coils, dises, sheets, both ferrous and non-ferrous — carbon 
restoration, heating for forming, annealing, high-speed stress reliev- 
ing, hardening and drawing. They use direct firing, convection 
heating, or radiant tube indirect heating, all incorporating gas-saving, 
automatic proportioning burner equipment. Take advantage of ‘Sur- 


face’ experience and versatility to boost your production and profits 


Write for ‘Surface’ Literature Group H-53-3. 


roller hearth furnace 
anneals steel tubing 
to take “the bends” 


URFACE COMBUSTION CORPORATION 


ALSO MAKERS OF 
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i Mr. Blint alee teaches modern 
art classes at Cleveland Art Museum 


Cold Extrusion of Steel 


Mass-production methods 65 
How die design and other factors 

influence results 69 
British reports on die steels 74 


What steels can be extruded 


107, 


Hot Forming of Steel 


How boron affects overheating 


Plating Waste Recovery 


lon exchange process Ss 
Evaporation and concentration 


Research 


Investigation of titanium microstructure SS 
A prominent research laboratory president — 90 
Metamorphosis of the “lab boy” 93 
New microscopy technique 134 


Atomic Energy 


Engineers study industrial possibilities 97 


Metalworking 


Machinability of leaded steels 143 
Grinding carbide tools 161 
Manufacture of cemented carbides 182 


Symposium on shell molding 


Russian Metallurgy 


Table of Contents... . p. 63 
Manufacturers’ Literature... . p. 25 
New Products... .p.7 


Advertisers’ Index. . . . Last page 


See Bill’s Column 


on the other side a 


4 
~ 
is 
125 


* As I was saying — 
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' WAS A PLEASANT EXPERIENCE to attend the annual 
meeting of the British Iron & Steel Institute and the 
Institute of Metals when in London earlier in the summer. 
It was so similar to the @ meeting when the clan gathers 
and there’s the “hello” and greetings of fellow members. 
The President's address and business meeting occupy the 
first session, with a break for coffee at 11:30 for 15 min 
and then a resumption of the program. (That break for 
coffee made a fine impression on me and it may be a good 
idea to try it at the Cleveland convention; it might 
increase attendance, for who wouldn't sit through two 
papers and discussions to have a demi-tasse of Statler’s 
best brew?) <A buffet luncheon is served in the Institute 
headquarters where the meetings are held and the mem 
bers do a good job in attending all the sessions. 

The highlight of the meeting was the annual dinnet 
Over 1200 members attended, all in evening dress (white 
tie and tails) and wearing decorations. The tables seated 
ten, while the head table (called “top table’) extended 
the full length of the banquet hall and seated 60. 1 was 
invited to the President's reception in a large adjoining 
room with the officers, past and present, the medalists 
those who were to respond to toasts (the speakers ) steel 
company officials, Government officials and guests. At 
the reception I learned for the first time that as represen 
tative of the @ I was to sit at the top table with the top 
brass. I was pleased at this recognition of your Society 
and scanned with some degree of eagerness the seating 
arrangements. I found after my name the letters AL, 
which meant top table left of center. Then on the seating 
order of the top table I discovered that | was seated just 
three chairs from the center place occupied by the new 
president of the Institute, the intervening places being 
occupied by the speakers appearing on the printed pro 
gram. If placing at the speakers’ table has any signifi 
cance at all, then all of us may take just pride in the rec 
ognition accorded the @. 

The gaily uniformed toastmaster (a hired personage ) 
made the announcements and introductions. The talks 
were interesting and humorous, and made tor fine listen 
ing. It remained, however, for Sir Andrew MeCance, a 
Bessemer medalist, a past officer of the Institute, and a 
30-year ASMer, who responded to the toast “To om 
Guests”, to cap the climax of an evening of surprises (at 
least to me) when he entered into an extended flow of 
complimentary and laudatory statements about your Sec 
retary and the accomplishments of your Society. Meas 
ured by the applause that followed, one could realize that 
the knowledge of the work and deeds of your Society 
had spread far and wide and had been recognized. 

I know the reception at this banquet must mean a lot 
to you as it does to me. Especially to the older members 
who worked and strove through the years to do a pro 
gressive job as technical societies go, and to the thousands 
of ASMers who have contributed papers, worked on com 
mittees, served as Chapter and National Officers, and to 
the membership at large, the recognition trom a great 
sister society, like a pat on the back, will spur us on to 
greater endeavor and higher achievements 


Cordially yours 


W. H. Eisenman, Secretary 
AMERICAN Soctery FoR MeTALS 
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S. Pat. Off 


A large steel and wire company uses a double-lead patenting furnace to 
give good drawing qualities to wire. In this process, wire is drawn 
through a “lead” pan enclosed in the furnace where temperatures range 
from 1600 to 1650 F. 

Previously, cast iron “lead” pans were used ... and the furnace had to 


shut down nearly every 21 days because the pan burned out and needed 


replacement. Then, a Thermalloy “lead” pan with integrally cast sinkers 
was installed. To date, this pan has over 500 days of service... saving this 
company expensive hours of repair and down time. 

This is just one example of how a Thermalloy heat-resistant casting has 
helped a manufacturer to realize more economy in heat-treating parts. Do 
you have a similar need for Thermalloy in retorts, furnace parts, trays, 
racks, pots or muffles? Call in an Electro-Alloys engineer for full informa- 
tion, or write Electro-Alloys Division, 4002 Taylor Street, Elyria, Ohio. 


THERMALLOY “LEAD” PAN ADVANTAGES 


Resists air-line attack, scaling and oxidation. 
Higher strength prevents sagging and distortion. 


Less weight means easier installation and less maintenance of 
supporting arches. 


Greater resistance to abrasion. 


AMERICAN _ 


Brake Shoe ELECTRO-ALLOYS DIVISION 


et Via OHIO 


AUGUST 1953 


’ 
For a lead “pan” cinch... <a 
‘ 
* 
it’ iron by 479 d 
‘it’s THERMALLOY to outlast cast iron by ays! 
7 
7 
| 
F 
| 
= COMPANY | ee 


DUCTALLOY° CASTINGS GIVE KOPPERS FANS 


Strong, Sound Hubs 


EASILY CAST, EASILY MACHINED 


High performance fans made by the Aero- 
master Fan Department of Koppers Company, 
used in cooling towers near diesel engines and 
compressors, must withstand considerable ap- 
plied vibration in addition to normal oper- 
ating loads. For this reason cast steel was orig- 
inally specified to provide the necessary hub 
strength; but machining costs were excessive, 
surfaces were poor, and too many castings 
were “lost” when machining revealed hidden 
defects. A switch to malleable iron only 
aggravated the problem of casting sound- 
ness. The answer was Ductalloy 60— 
Brake Shoe’s easily machined high 
strength ductile cast iron. 


MACHINE SHOP REJECTS ENDED 


Ductalloy 60 is a ferritic iron having 60,000 
psi minimum tensile strength, 40,000 psi min- 
imum yield strength and 10% minimum total 
elongation, all guaranteed. Use of this material 
has virtually eliminated the high scrap loss 


) : formerly encountered when defects were un- 
made of Ductalloy = — covered during machining of castings made in 
to achieve sound, ee a - either steel or malleable iron. 
high : your problem — Ductalloy may solve your 
es ; problem if it involves economical production 
of complex metal shapes that are difficult to 
cast in steel, expensive to forge or lacking 
strength in gray iron. Brake Shoe’s experience, 
research laboratory and experimental foundry 
are available to help you best utilize Ductalloy’s 
unusual combination of characteristics. Write 
for this new technical bulletin today. 


DUCTALLOY castings are made by: 
BRAKE SHOE & CASTINGS DIVISION 
ENGINEERED CASTINGS DIVISION 
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To Spee domax 
Recorder 


or Controller 


In this simplified set-up the Rayotube de- 
tector ts sighting on steel bar stock between 
coils of theheating unit. A Speedoman con 
rconnected tothe Ravotube automat 


frotle 
regulates and records temperature. 


a 


With this new Rayotube detector, it is possible for 
the first time to measure and control temperature of 
metal parts being heat treated by high frequency 


induction during their entire cycle. 

Mounted only four inches from the induction heat- 
ing coil, this newest member of the Rayotube family can 
focus on an opening as small as 0.1 inch between turns 
of the coil, and through this opening sight on the hot 
surface of the work. The Rayotube is so fast it reaches 
99°, of true temperature in 0.6 second .. . is always 
within 0.15 second of changes in work temperature. 


i Speedomax instrument it enables 


Teamed with 
if desired 


you to automatically measure, record and 
control the entire heating cycle directly from the 


temperature of the work 
If you'd like more details about using Rayotube 
induction heating or 


frequency 
1927 Stenton 


write 


detectors on high 
similar applications, 


Avenue, Philadelphia 44, Pa 


just us at 


NORTHRUP 


This installation isat high University 


where the Dept. of Vetallurgy u 
High Frequency Induction Furnace 


esa Lepel 


vestigate the influence of tnduction heat 


ing on the properties of vartou 


steels 


FOR THE 
ARGET RAYOTuBE DETECTOR 


Catalog Number 
Response Time 


Minimum Target Size 


Range 
Housing Temperature 


Optical System 


“Case 


8891-C 


0. 15 second 
to 63¢, 
temperature che c of 


0.6 second e 
to 99°¢7 
temperature 


0.1 inch 
focus at 4 


inch 


1100 F up 


Can safely w; 
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ees ngle, double 
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with Norton 
SPECIAL Refractories 


You keep production going longer and 
shutdowns are fewer when you use Spe- 
cial Norton Refractories prescribed and 
engineered to your exact requirements, 

There is no one refractory that will 
serve all purposes. But Norton If Service 
will help you find the one best suited to 
your purpose, 


Norton makes Refractories to combine 
the very characteristics you need for your 
particular metal melting and processing. 
From four entirely different and care- 
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fully developed basic materials you get 
the correct KR. . 
resistance to extreme heat, 


such properties as 
thermal 
shock, abrasion and chemical reactions; 
good thermal conductivity; insulation 
and various special electrical qualities, 


The Norton ‘‘Basic 4”” 
for your R 
ALUNDUM®* (fused alumina) is an 
electric furnace product made from 
bauxite. It is alumina in its most dense 
and unshrinkable form. Alundum is a 


chemically inert material of high refrac- 
toriness, electrical resistivity, thermal 
conductivity and it is chemically stable. 


CRYSTOLON*® (silicon carbide) is an 
excellent heat conductor and is highly 
resistant to spalling and to slag adher- 
ence and penetration. 


MAGNORITE* (fused magnesia) is one 
of the most refractory oxides available 
commercially. It is resistant to basic 
slags and is used principally for lining 
induction furnaces in which refractory 


A ‘ 
4 
Ey 
: 
- 


metals and alloys of both ferrous and 
non-ferrous types are melted. 


FUSED STABILIZED ZIRCONIA is 
a Norton “first” in research. No other 
refractory offers such an unusual com- 
bination of properties. It has both amaz- 
ing resistance to high temperature (up 
to 4700°F) and extremely low thermal 
conductivity. It is chemically inert in 
contact with ferrous alloys. 


Some R Examples 
for different needs 
For high frequency induction furnaces to 
melt more steel per lining, it’s Norton 
MAGNORITE cements for melts rang- 
ing from straight steel to heat-resistant 
combinations. Made specifically to be 
dry-rammed. MAGNORITE crucibles in 
various compositions available for smaller 
furnaces. 
For indirect arc furnaces, foundries get 
fine results with ALUNDUM or MAG- 
NORITE crocks, covers, and cements of 


Norton CRYSTOLON slag hole block. Picture shows one of many similar installations in 
the right specification. foundries. Users have reported up to 65 hours operation without shutdown. 


For low-frequency furnaces, choose 
ALUNDUM or MAGNORITE, depend- cog 
ing on the metals or alloys you are melt- 7 , he i = 
ing such as cupro-nickel and _nickel- 
silver, high copper alloys and Al, Te, 
and Si bronzes. Both have the high- 
rammed density that resists metal pene- 
tration, erosion and chemical attack. 

In back-slagging cupolas, CRYSTO- 
LON slag hole blocks resist slag action 5 
to 15 times longer than fire clay . . . show 
little or no signs of softening, spalling or 
cracking at temperatures as high as 
3050°F, 

In heat-treating and sintering furnaces, 
there are ALUNDUM and CRYSTO- 
LON hearth plates, pier brick, muffles, 
muffle plates, skid rails, recuperator 
tubes, burner tunnel and embedding 


Norton CRYSTOLON hearth tle in this electric furnace is an ideal refractory bed for the 
cements in various compositions, conveyor belt. It has an unusually long life. 


Make Norton Your Working Partner in 
finding the right answer to your own 


working problems. To those we apply 
the accumulated research and skills of 
over 40 years’ experience. Norton engi- 
neers are also prepared to work with or 
give information to your engineering 
staff. Write Norron Company, 327 New 
Bond St., Worcester 6, Mass. Canadian 
Representative, A. P. Green Fire Brick 
Co., Ltd., Toronto. 


NORTON 


Special 
REFRACTORIES 


Glaking better products 
to make other products better Norton MAGNORITE cement. 1000-lb. high frequency induction furnace after metal has 
been poured. Note how MAGNORITE cement lining resists mechanical and chemical 


*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries attack. 
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FROM ORANGE CRATES 
TO ARMOR PLATES 


you can test 
practically anything 


UNIVERSAL TESTING MACHINE 


Owning a Richle Pendomatic is like having five testing machines in one. Why?’ Because 


every Riehle Universal Testing Machine has 5 scale ranges to permit closer and more accurate 

reading. You can test specimens with relatively low rupture points and specimens with 

high yield points — all on the same machine. All you do is turn the selector knob to the logical 

range and run your test. Guaranteed accuracy is within 1/, of 16%. Only a Riehle Pendomatic 
gives you 5 scale ranges. 


WHAT ARE YOUR SPECIFIC NEEDS? r Test in progress 
on Riehle 120,000 
Ib. Screw Power 
hydraulic loading unit or screw power loading machine. Photo 
: : courtesy of Ar- 
| mour Research 
capacity and larger when required, Talk over your Foundation. 


Riehle builds Universal Testing Machines with cither 
unit, in standard sizes up through 400,000. Ibs. 


specific requirements with a 
Richle specialist you'll find him 
listed in the phone book under 
“testing equipment” or write 


for illustrated catalogs. 


RIEHL TESTING 
SHINES 


Division of AMERIGAN MACHINE AND METALS, INC. 
BAST MOLINE, 
Chicage © Denver © Houston © Los 


EXPERT OPINIONS” 
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Titanium Melting Process 

Mallory-Sharon Titanium Corp. has 
announced the development of a new 
melting process for titanium. Neither 
are nor induction melting has been en 
tirely satisfactory. The new process, 
known as Method “S”, combines the 
best features of the two older meth 
ods and results in the following ad- 
Vantages: (a) Ingots are homogene 
ous and display the same character 
istics throughout, (b) carbon content 


can be controlled to any amount spec 


ified and held as low as the amount 


inherent in the sponge material (a 
titanium electrode is used in place of 
a carbon electrode, and the melting is 
accomplished in a water-cooled copper 
crucible), and (¢c) the yield is in 
creased markedly, and more metalli 
titanium can be produced from a 
given amount of sponge raw material 
since scrap loss is reduced, 

For further information circle No, 325 


on literature request card on p. 32-B. 


Air-Gas Proportioner 

The North American Series 630 pro 
portioner is a_relay-controlled ait 
operated cross-connected governor de 
signed to meet the need in steel mill 
and elsewhere for an inexpensive de 
vice to proportion accurately large 
quantities of low-pressure gas and air 


used for combustion. The propor 


tioner may be installed in either a 
gas or an air line of any standard 


pipe size ranging from 4 through 16 


In. It consists of a 
buttertly 


nondirectional 
valve operated by an air 
motor and controlled by a relay that 
receives pressure impulses from both 
the gas and air lines. The propor 


tioner may be mounted in either a 


horizontal or vertical run of pipe 
Capacities at a pressure drop of only 
1 oz. per sq.in. range from 24,100 efh 
of air for the smallest size to 385,000 
cfh. for the largest. 

For further information circle No, 326 


on literature request card on p. 32-B. 


Precision Casting 

Vacuuming units for industrial pre 
cision investment casting are now 
being made to order by Alexander 
Saunders & Co. 


remove air from inve tment mix im 


Vacuum is needed to 


mediately after the material has beer 


lurry and is also needed 


made into a 


to remove air from molds after the 


slurry has been poured over the wax 
patterns. Unit consists of a vacuum 
pump, filter, three-way air valve, steel 


table with jiggle plate, rubber mat 


For further information circle No. 327 


on literature request card on p. 32-B. 


Chemical Steel Polish 
MacDermid, Inc., has announced the 

development of MirroFe, a room tem 

perature chemical steel polish. Thi 


new process produces a brilliant lu 


ter on most steel articles by simple 
chemical immersion It also reduce 
surface roughne and debury harp 
edyre \ I-min. immersion. produce 


a luster equivalent to that obtained 
by a 20-min. deposit of bright nickel 
The new product also has application 
in chemically polishing steel dies to 
vive a fine micro finish which reduce 

die wear, thereby increasing die life 

For further information circle No. 328 


on literature request card on p. 32-B. 


SR-1 Extensometer 
The first SR-4 type 


tensometet to constructed com 


electrical ex 


mercially has been announced by 
Corp \| 


though still experimental in user ap 


Baldwin-Lima-Hamiltor 


plications, exten 
ometers and de 
flectometers in 
corporating SR-4 
train page it 
ensing element 
are available for 
meeting varying 
requirement 

The new exten 


ometer is for use 


in tensile strength 


tests of standard O0.505-in. diameter 
test specimens with 2-in. gaye length 
The one illustrated has a measuring 


range of O2 in. when used with ar 
SR-4 recorder, also newly developed 
for producing stre train curves in 
rectangular coordinate Other mea 
uring range are available 
train magnification ratios, 50, 100, 
250 and 500:1 are obtainable with 
this instrument. 

For further information circle No. 329 


on literature request card on p. 32-B. 


Screw- Machine Oils 


Four new nonemulsifying cutting 


oils have been announced by Sun Oil 
Co, Sunicut 11-S and 209-S are non 


taining, dual-purpose oils developed 


primarily for medium-dut and 


heavy-duty operation on automat 


crew machine Sunicut 102-S and 
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The Lake Erie Die Casting Machines purchased for operation 
CASTERS at this division of AUTO-LITE are giving service that is proof 
of the incorporation of carefully developed engineering ad- 

; vancements in this field of equipment manufacture 


By comparison, failure of operating components of the ma 


i chines is negligible. Primarily, this is due to the sound and 
Here's an important | 


rigid design of the basic machine members. 


message for you from The hydraulic panel board system is compact, valving is easily 


accessible and leakage easily controlled. 


THE ELECTRIC Radiographic inspection indicates that use of your ‘’Pressure- 

Pac’ in the construction, results in less porosity than is evi- 

AUTO-LITE COMPANY denced by machines not employing this principle, developed 
d f if to the high point achieved in your design. 

rea t or yourse ear The ngidity of your frame of these machines, results in accel- 

eration of the setting of dies, as equal tensioning of the tie 


bars is accomplished, usually, in one cycle of adjustment which 
is not possible upon machines lacking this inherent stability 


These are features which we feel are very important as pro- 
duction rates are materially affected by these qualities, which 
are not discernible in the usually simplified statement of speed 
in shots per hour... 


Our repetitive purchases of your equipment is probably the 
most sincere proof of our current interest in your equipment, 
coupled with the fact that Lake Erie machines are presently 
accounting for over 300 operating hours, daily in this plant. 
F. H. Drummond 
Vice-President 


...-evidence that Lake Erie machines can 


improve your die casting operations 


@ | ake Erie Die Casting Machines are available in 10 models, ranging in capacity from 100 to 1000 
tons for casting all the usual non-ferrous metals and alloys. Illustrated is: new 1000 ton model 
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THE LAKE ERIE DIE CASTING MACHINES reterred 
to by The Electric Auto-Lite Company have 
features long desired but never before avail 
able in die casting equipment. In addition 
to the patented “Wedge Cam Toggle” and 
‘Pressure-Pac” injection unit, they have many 
other mechanical improvements that put this 
equipment strictly in a class by itself. These 
advantages are not restricted in use to The 
Electric Auto-Lite Company. Other Lake Erie 
customers are enjoying them and you Can too 
Write or call us today to discuss improved 
equipment for your plant. 


Write for this Catalog ee 4 
Ilustratio spe s ation 
data ail are here in Mpicte te 


the patente 1 Wedge Cam Te 


@ Part ot the 
l AKC lt 


operatn 


Machine i pu h buttor 


crated, has an 800 ton 


AMONG COMPANIES PURCHASING THIS EQUIPMENT 
SINCE ITS INTRODUCTION IN 1952 

Phe kleceric Auto-Lite Co The Dow Chemical Co 
Bendix Aviation Or} Allis-Chalmers Mtg. Co 
Kohn Aluminum & ¢ orp Wesunghouse Eleceri 
General Electric Co Corporation 
McCulloch Motors Cory Central Die Casting & Mtg 
Johnson Motors Co., In 


LAKE ERIE 
CORP. 


620 Woodward Ave Buffalo 1 


York « Drtre 


‘ AIDA 
HYDRAULIC PRESSES ¢ DIE CASTING MACHINES 
ROLLING MILL AUXILIARY EQUIPMENT 


AVE ERIE 
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ENGINEERING CORP. 


CCOLOY—TRADE NAME FOR 
THE FINEST HEAT AND CORROSION 
RESISTANT CASTINGS MANUFACTURED 


B EFORE YOU BUY ANY 


CASTINGS, BE SURE TO SEE YOUR 
NEAREST ACCOLOY ENGINEER FOR 


ASTINGS THAT 
ARE ENGINEERED FOR EFFICIENCY IN 
DESIGN AND GIVE LONG SERVICE LIFE 


Simple as ABC, isn’t it but most effective 

because the se CaSTINGS shou ad profit for your 

production-line schedule. 


ALLOY ENGINEERING & CASTING COMPANY 


WEAT RESISTANT CASTINGS ALLOY CASTING CO. (olvision) 
CHAMPAIGN, ILLINOIS 


= 
2 
6 
Tot 
2% 
© 
| 
| 
\ ‘ 
= ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 
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active-type s il 


pecially effective for 
machine work and 
itv operation ich 


ching, 


iy hobbing, threading 


lapping linproves 


perlormanee 
these oils is ol by newly 

developed additives. 

For further information cirele No. 330 


on literature request card on p. 32-B. 


Mobile \-Ray Unit 


An improved 250-kv. mobile X-ray 


init for radiographing unwieldy ob 
that require po ive X-ray 

‘rom. the 

i «Corp Im 

provements i i new model are 
principally it xibility and eas if 
handling The operatol ha hee! 


given additional protection so that he 


ide the cab. The radiu 


Improved © that the 


more sily positioned. 
has beer nethened and 
W ick 


accomplished 


f gravit lowered 


column and a 
The minimum 

oat 

Through 

travel, the 

ntal travel of 

olumn can be ro 

tated 360 deg 
For further information circle No. 331 
on literature request card on p. 32-B. 


Scale-Free Heating 
The Lithium Co.’s new method of 
hrect-fired makes it possible 
to obtain the “re ary oaking peri 
at requ temperature to as 
of temperature of 
Anothe 


kind of 


important 
furnace pro 
it is possible to idle 
control temperature 

extended period 
of time, light be nece itated 
ton nang or pre maintenance, 


Without affecting the urface condi 


ork upon final discharge. 
By heating primarily in a direct-fired 
ly creating a 


th the heating 


obtain effi 


only radiant heating but 


vases, it = pos ible to 
creney in not 
heating conductiot and 


convection Wher these hot atmo 


to com 

alive ection 
chamber, virtually 
released to the work, 


yan important factor in fuel 


For further information circle No. 332 
on literature request card on p. 32-B. 


Beryllium Copper Strip 


Beryllium copper alloy strip, pre 


ion-rolled to very close tolerance 
to thin vag and 
\mericat 
coppel 
plied in strip 8 in. 


foil, is now 


available from Silver Co 


Beryllium alloy are sup 
wide and 
down to 0.0005 thin, to tolerance 


as clo a Oooo] olution at 


nealed or rolled to temper 
For further information circle No. 333 


on literature request card on p. 32-B. 


Immersion Heater 
The new Glo-Quartz electric radiant 


of all 


ion heater permits the heating 


acid electroplati clectro 


poli hing, pick 
ling and phospha 


the enipera 

col 

of the 

The 

irfaced, 

quartz 

resist 

ant to all vdrofluort 


The ! a large 


acid 

range of si ‘ us voltage 

For further information circle No, 334 
on literature request card on p. 32-B. 


Vetalworking Machine 
The new Ne Wape 


over 50. different 


perfor 


accurately, 


init 


Kinney High Vacuum Pumps 
a big factor in the success of the 
have been in 
on all types of 
from the very 


titanium program 
the forefront 
vacuum work 


beginning. 


Kinney developed the first indus- 
s trial size oil sealed mechanical 
vacuum pump. 


Kinney originoted the rotating 
plunger vacuum pump — univer- 
sally acclaimed for fast pump- 
down and quick recovery. 


Kinney offers the big line of 
vacuum pumps — 13 single stage 
and 4 compound models. 


More vacuum processes depend 
on Kinney Pumps than any other 
make of mechanical vacuum 
pumps. 


All Kinney district offices are 
staffed by qualified vacuum 
engineers who are ready to dis- 
cuss vacuum with you in your 
plant. Kinney Manufacturing Co., 

manufacturers of vacuum and 
liquid pumps. Representatives in 
principal cities of the U. S. and 
foreign countries. 


iw 
«at "One 


Kinney Manufacturing Co. 
3584 Washington Street 
Boston 30, Mass. 


Please send Bulletin V-51B describing the 
complete line of Kinney Vacuum Pumps. 
Name 

Company 

Street 


City State 
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furnace that need 
accurate control 


can afford the 


Pulse Pyr-O-VANE 


TEMPERATURE CONTROLLER 


@ provides time-proportioning control 
@ ideal for electric heating 
@ applicable to many fuel-fired furnaces 
@ simple, plug-in design 


@ economically priced 


UNIT CONSTRUCTION SIMPLIFIES MAINTENANCE 


All the working parts of the Pyrk-O-VANF Controller can be replaced in a matter of a few seconds 


Both the galvanometer assembly and the control chassis are plug-in units which slide easily into 
place. All electrical connections are made automatically when the unit is inserted no chance 
for wrong connections. Maximum continuity of operation is insured by keeping spare units on 
hand. In case of trouble, replacement is made so quickly that control is practically uninterrupted. 


Plug-in control unit fits into lower section of case 


Galvanometer uni plugs into upper part of case. Interchangeable with two-position control unit, 
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these features, foo: 


COMPACT CASE... standard size only 
97. by 9 by 834 inches; (same 
as “ON-OFF” Pyr-O-VANE 


1200 1600 2 {| 


800 2400 


ADJUSTABLE PROPORTIONAL BAND 
set on calibrated dial, 


adjustable from 1 to 3° of 
scaie span 

ADJUSTABLE CYCLE TIME SIA 
values, from 3 to 72 seconds, 
easuy changed 

HIGH STABILITY unaffected by 
ambient temperature, humid 
ity, or line voltage 

HIGH RESISTANCE CIRCUIT... ul//ows 
use of long leadwires. 


Tue compact, indicating Pulse Pyr-O-Vanr Con “on” time. It thus provides continuous, accurate 
troller now brings the full accuracy of proportional variation of the average heat input to balance the 
control within the reach of many processes. At requirements of the process 


remarkably low cost, it affords sensitive, flexible 
os This improved control brings the process up to 

control beyond the capabilities of two- or three 
temperature faster, without overshoot. And it 
yosItion instruments. 
I holds temperature right where you want it 


never allows it to wander 
This performance means higher production effi 


ciency, decreased reject rates, faster heating-up The Pulse Pyr-O-Vane Controller will set new 
time .. . all adding up to real savings that soon standards of performance for countless processes 
repay the original investment. ... probably many of those in your own plant. Ask 

your local Honeywell engineer to give you full de 
Proportional Control Prevents Temperature Cycling tails. Call him today —he is as near as your phone 
The Pulse Pyr-O-Vaner Controller supplies heat MINNEAPOLIS-HONEYWELL ReGuLtaTor Co., Jn 
input in pulses ... and regulates the percentage of dustrial Division, 4503 Wayne Ave., Phila. 44, Pa 


@ REFERENCE DATA: Write for Bulletin No. 1052, “Pulse Prr-O-VAwNe Controller’ 
H 
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TAINLESS-CLAD 


stainless steel advantages 


++. with carbon steel strength 


-..at lower cost 


If you use stainless steel in your fabrication or construction, 
chances are you can lower your material costs substantially 
by means of C F & I Stainless-Clad Plates. 

In numerous and diversified applications, these plates are 
giving all the advantages of stainless steel, including prolonged 
resistance to the corrosive action of acids and alkalis. 

C F & I Stainless-Clad Plates are a composite of stainless 
steel permanently bonded to a carbon steel backing. Easy to 
fabricate, they will not buckle, crack or peel under the severest 
forming operations. To order, write or call Claymont Steel Prod- 
ucts, Wickwire Spencer Steel Division, Claymont, Delaware. 

THE COLORADO FUEL AND IRON CORPORATION—Denver, Colorado 
PACIFIC COAST DIVISION—Oakland, California 


WICKWIRE SPENCER STEEL DIVISION—Atlanta * Boston * Buffalo * Chicago * Detroit 
New Orleans * New York * Philadelphia 


CANADIAN OFFICES: Toronto * Winnipeg * Edmonton * Vancouver 


WICKWIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL AND IRON CORPORATION 
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duce all the movements and the full 


range of speeds expected from any 
type of machine tool. A whole range 
of accessories is supplied in the form 
of complete units. As soon as any of 


these units are fitted to the basic unit 
the entire set ip becomes a ingle 
purpose machine tool, The versatility 
of this machine is especially well 
suited to experimental and research 


laboratories, engineering shops, tech 


nical schools, model shops, and tool 


and die rooms. The wide range of 


work capable of execution makes it 
possible for the de iwner to follow hi 
part through to completion, at litth 


expense, 


Even well equipye 1 machine hop 


find the machine extremely useful 
When small rur or individual part 
are needed the y cal he turned out 


without co tly interruption of ched 


uled produc tion, breakdown of s« tup 


or costly delays. Change of aces 
sories is accomplished in minute 
The drive from the motor give a 
range of 24 pindle peeds from 65 to 


2800 rpm. 
For further information cirele No. 335 
on literature request card on p. 32-B. 


Rare-Larth kKlements 
in Stainless Steel 


a New facts concerning the effect of 


rare-earth metals and compounds or 


the hot workability of austenitic 


stainless steels have been developed 


by C. B. Post, chief metallurgist, and 


H. ©O. Beaver, metallurgist, of The 
Carpenter Steel Co. Addition of rare 
earth particularly cerium and lan 
thanum——in the form of misch-metal 
produce etfect different from those 
caused by rare-earth oxides. I | 


WAUKEE 
FLO-METERS 


for accurately measuring air. . ammonia 

dissociated ammonia butane city gas 

endothermic cracked exothermic erae hed 
hydrogen natural gas . . nitrogen 


propane 


Here the most important advance 
meter design and construction mn the last 2O 
years the new WALKER FLO-METER! 
Its easier to see flaw changes It's easier to 
read has 6” seale. Its easier to clean 
complete hand disassembly takes only seconds 
It easter to thount new design permits 
panel mounting, simpler piping It has built 
in control valves 

And vou ll like the Waukee streamlined 
appearance For additional information re 
que t bulletin «2OL. 


759 Milwaukee Street, 


ENGINEERING COMPANY 


Milwaukee, 


Is. 


COMPLETE TEMPERATURE RANGE 


HIGH AND LOW TEMPERATURES 


NEW BENCH-TYPE TEST UNIT 


Combine high and low temperatures within 
i the same cabinet with all controls self con 
tained. Unit measures 50°x 28x20" with a 
tesuing chamber 12°x12°x 12". Temperature 


range is from -80 F., to 185 F. 
cation is accomplished with rev 


temperatures and greater testing 


TESTING UNITS Latch-type or hinge-ty pe door optional. Accel 
erated pull-down to -80) in 40 mint 


INDUSTRIAL FREEZER DIVISION 
WEBBER MANUFACTURING COMPANY, INC. 


Formerly Webber Applionce Co, Inc ) 


2747 MADISON AVENUE ~- INDIANAPOLIS 3, 


ALGUST 


refrigeration, which eliminates the hazards 
associated with open heating elements. A 
blower as provided for even distribution of 


Write today for more complete information 


leat appl 
crs cycle 


accuracy. 


ites or less 


INDIANA 
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ALUMINUM 
SOLDERING MADE 


Here at last is the only 
flux ever developed that makes 
possible the _non-corrosive joining 
of all types of aluminum alloys by any 
soldering method manual, dip or mechanical. No 

cleaning is required after soldering is accomplished 
| Aluma-Flux leaves no corrosive residue — soldered pieces 
me are ready for use immediately. 
S-X Aluma-Flux is equally effective for soldering stainless 
steel, bare and galvanized carbon steel, cast iron and 
other ferrous alloys, copper, brass and nickel — all commerical 
metals commonly joined by soldering. The joining of aluminum 
to brass; the coating of copper with tin; and the soldering of 
other unlike metals is made fast and easy with Aluma-F lux. 


Soldered joints in aluminum produce no corrosive action due to 
flux residue when exposed to salt-spray, high humidity, alkaline 
water, etc. Aluma-Flux shows no detrimental effect on any 
soldered joint. 

S-X Aluma-Flux can be used with 100°), satisfactory results 

in powdered form as delivered, or in molten form whichever 
is most efficient for the job. Virtually any type of solder can 

be used. Aluma-Flux can be stored indefinitely without 

change of weight, or any impairment of fluxing efficiency. 
Being non-hygroscopic, it will not absorb water. 


In addition to its exceptional fluxing characteristics, 
Aluma-F lux offers many other cost-reducing, 
time-saving advantages... 


for Complete Details 


Manvfactured By 
ESSEX WIRE CORP. 
Fi. Wayne, ind. 


The success of S-X Aluma-Flux 
in the soldering of aluminum is 
due to the action in which the 
flux initially reduces surface 
oxides and then immediately 
deposits a thin layer of plating 
material on the solder area. Oxi- 
dation of the area to be soldered 
is thus prevented while the 
plating material serves as an 
approved base on which to sol- 
der. In addition to its soldering 
efficiency, Aluma-Flux reacts 
completely during the joining 
operation so there are no corro- 
sive flux residues to lower cor- 
rosion resistance of the finished 
joint. 


ALUMA-FLUX IS READY 
FOR IMMEDIATE SHIPMENT 
IN CONVENIENT SIZE 
METAL CONTAINERS. 


Distributed Only By 


INSULATION and WIRES incorporated 


Copyright 1953 by Insulation and Wires Incorporated, St. Louis, Mo. 
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again it's 


(THIS TIME FOR WHEEL COVERS) 


Shown above is one of the 
16 sets of gripping fingers 
which hold the 15‘ diameter 
wheel cover to the rim. The 
metal is yellow brass, .024’ 
thick, supplied in coil as 
Formbrite 


Canadian Motor Lamp Co., Limited, Ford, Ontario, is a large automotive parts 
supplier. When Canada’s “Big Three” turned to tull wheel covers in place of hub caps 
for many “53 models this supplier, suddenly facing a new set of production problems, 
turned to Formbrite®, exceptionally fine-grain Anaconda Brass. Here are the reasons: 


1 Previous experience in manufacturing large quantities of chromium-plated brass 
hub caps made of Formbrite indicated that polishing operations could be reduced 


as much as SOC 


2 Formbrite had demonstrated its remarkable ductility for press operations—taking 
sharp, clean-cut, ornamental die impressions 


3 Formbrite was harder, stronger, springier and more seratch-resistant than ordinary 
drawing brass desirable characteristics for the service involved 


4—@4 Important, too, was the fact that Formbrite would provide the fatigue-resisting 
springiness to the gripping fingers that hold the cover to the wheel 


Now in full production on the new wheel covers, Canadian Motor Lamp’s apprais 
als proved 100 correct. Maybe you're missing something by not using Formbrite 
General 
Offices, Waterbury 20, Connecticut. In Canada: Anaconda American Brass Limited, 
New loronto, Ontario Rey. U.S. P 


Write for Publication B-39, addressing The American Brass Company 


t. Oot 


DRAWING BRASS 
ANACONDA product made by The American Brass Company 
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It’s big business 
at U.S. Gauge 


where brass belongs 


At Sellersville, Pa., millions of pressure gauges are made 
each year—for every type of industry—to every degree of 
accuracy—and for pressures ranging from a few ounces 
per square inch up to [00,000 pounds 


With cach gauge a precision instrument unto itself, it's 
quite a job to maintain the high standards of routine fabri 

cating procedure on each of its many components. Part of 
it depends on having just the right copper alloy in the most 
satisfactory combination of chemical and physical proper 

tics. That's where teamwork between U.S. Gauge and 
Anaconda Metals has been clicking day after day, year 
after year, 


and now~-something NEW has been added ... 


U.S. Gauge is now using Formbrite* for many of its “pol- 
ished and lacquered” and chromium plated solid brass 
gauge cases. Formbrite, with its superfine grain, provides 
a surface far superior to ordinary drawing brass. It is 
stronger, harder, more scratch-resistant than ordinary 
brass, yet retains remarkable ductility for forming and 
drawing. Best of all, Formbrite is a real time saver when it 
comes to finishing operations. 


Want to know more about this “premium product at a non- 
premium price”? Write for Anaconda Publication B-39. 
Address: The American Brass Company, General Offices, 
Waterbury 20, Connecticut. In Canada: Anaconda Ameri- 
can Brass Ltd., New Toronto, Ontario. ‘Reg. U.S. Pat. of 


DRAWING BRASS 


An ANACONDA Product 
Made by The American Brass Company 


For the ultimate in precision, eleven different Anaconda Al- 
loys in the form of rod, tube, sheet and strip are used in pro- 
ducing the components of the U. S. Gauge illustrated above. 


Gauge and components 
courtesy of 


UNITED STATES GAUGE 


DIVISION OF AMERICAN MACHINE AND METALS, INC. 
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For further information circle No. 336 


on literature request card on p. 32-B. 


Rod Cutting 


\ new al 
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replacement o 
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For further information circle No. 337 


on literature request card on p. 32-B. 


Chemical-Resisting 
Coatings 


developed 
T 
wentified rome 


rotect 


ipment a ! acids, alkali 


otner 


room temperature, 


old vertical 


ingle-coat dry tiln 


thick. Even at the 
practically ne 
Material 


nesses. 
countered 

imilar 
provided single-film dry 
about 1 
For further information circle No. 338 


on literature request card on p. 32-B. 


mil, seldom more than 6 mil 


Tensile Tester 
Albert Ir 


‘ le etro hydraulic 


Thwing trument 


nounces a new ter 


sile tester. It i imple and rapid for 


routine productior and q ality ontrol 


the ute 


work in plant, and accu ane 


flexible f 
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available 
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per 


eles 


te LOO Th 
For further information circle No. 339 
on literature request card on p. 32-B 


Inverted Metallurgical 
Vicroscope 

The 
cope, available 
Hacker o.. Ine 
equipped 


Reichert: Melaly 


cro from 
come 


wit! hot 


table base 


Mechanical 


ore 


is 15 em 


quare; acece ine ilar 


eyepiece attachment at do omicrohard 
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For further information circle No. 310 


on literature request card on p. 32-8 
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For further information circle No. 341 
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on literature request card on p. 32-B. 


Portable Hardness Tester 
1 he 
rtalole 


cope, an adaptable 
being 


ow 


trument 


nonterrou metal 


and 


and shape 


mall work 
laboratory 


vramidal 


diam 
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information circle No, 342 


on literature request card on p 


Stainless Steel 
Soldering Flux 
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As an economical 
source of hydrogen 
for annealing of 
Stainless steel tubing... 


Cylinders are easily handied ... 


take up minimum of working space 


One 150-lb. cylinder of Du Pont 
“National” Anhydrous Ammonia, 
when dissociated, gives the equiva- 
lent of 1710 cu. ft. of nitrogen and 
5100 cu. ft. of hydrogen at atmos- 
pheric pressure. The nitrogen and 
hydrogen thus gained at low cost are 
combined with natural gas to form 
an inert atmosphere for annealing 
stainless steel tubing. 


Bishop & Co. uses Du Pont “Na- 
tional” because the high purity 
99.99°, ammonia— makes possible a 
more inert atmosphere and means 


fewer shutdowns for removing oil de- 


Tubing leaving the annealing furnace through a sand curtain 


at J. Bishop & Co., Malvern, Pennsylvania 


J. Bishop & Company 
dissociates Du Pont “National’’* 


ANHYDROUS AMMONIA IN CYLINDERS 
99.99% AMMONIA 


posits from catalysts used in disso- 
ciating. They also find Du Pont "Na- 
tional’ cylinder ammonia convenient 
to handle... takes up little working 
and storage space. 


Du Pont “National” Anhydrous 
Ammonia is always uniform, always 
dependable, always dry—with a 
moisture content of less than 50 
parts per million. It is immediately 
available from distributors and stock- 
points conveniently located across 
the country. E. 1. du Pont de Ne- 
mours & Co. (Inc.), Polychemicals 
Department, Wilmington 98, Del. 


. 
Re U.S. PAT. OFF 


DU PONT 
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DISTRICT OFFICES: 
350 Fifth Avenue, New York 1, New York 
7 S. Dearborn Street, Chicago 3, Illinois 
818 Olive Street, St. Lovis 1, Missouri 


pat orf 
BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


Polychemicals 


CHEMICALS © PLASTICS 
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CALIFORNIA 
Los Angeles 

COLORADO 
Denver 


CONNECTICUT 
Waterbury 


DISTRICT OF COLUMBIA 


Washington 
FLORIDA 
Jacksonville 
Miarm 
Tampa. . Gr ive 
GEORGIA 
Atlanta 
IDAHO 
Bose 
INDIANA 
Indianapolis 
Cedar Rapids 
Sioux City 
KANSAS 
Wichita 
KENTUCKY 
Louisville 
LOUISIANA 
New Orleans 
MARYLAND 
Baltimore 
MASSACHUSETTS 
Boston 
Fall River 
Holyoke 
MICHIGAN 
Detroit 
Flint 
MINNESOTA 
St. Paul 
MISSOURI 
Kansas City 
St. Louis 
NEBRASKA 
Omaha 
NEW JERSEY 
Newark 
NEW YORK 
Albany 
Binghamton 
Bklyn 
Buffalo 
Rensselaer 
Rochester... 
Syracuse... 
OHIO 
Cincinnati 


OKLAHOMA 
Oklahoma City 
Tulsa 

OREGON 
Portland 


PENNSYLVANIA 


Altoona West 


Pittsburgh | 


RHODE ISLAND 
Providence 
TENNESSEE 
Chattanooga 
Knoxville 
Nashville 
TEXAS 
Corpus Christi 
Dallas 
El Paso... 
Houston 
San Antomo 
UTAH 
Salt Lake City 
VIRGINIA 
Norfolk 
Richmond 
WASHINGTON 
Seattle..... 
Spokane 
WISCONSIN 
Milwaukee 


Cleveland . . 


H 


Ret 
Ww 
Ww ly 
We 
Merct 
Whit 


iy 
N 
R 
we y 
Che 
J H. Schafer, | 
1 Brewers Supply ¢ 


Barada & Page 


Barada & Page 


culty in 
This 


out 


soldering stainless steel 


new flux removes oxides with 


affecting corrosion properties 


and assists solder to flow at the low 


ible 


suitable for 


est po temperatures, It i 


solder-iron, flame or dip 
oldering. 


For further information circle No. 343 
on literature request card on p. 32-B. 


High-Speed Cut-Off 
Vachines 

The 
Export Import Corp. i 


Ballinger division of Douglas 
introducing a 

cut-off 
These machines 


are a new application of 


newly developed line of ma 


chines in this country 


normal, wet 


4 


bonded 
ter Cutting speeds are 


cutting, abrasive wheel cut 


stated to be 
as follow 


Sin. dia. high speed steel D4 see 
in. dia. x 2's in. bore high 
peed stee!] 12 se« 
1 in. boron carbide 240 sec 
xin. U section steel channel 58 see 
6 x 216 in. bull head rail 105 sec 


For further information cirele No. 344 


on literature request card on p. 32-B. 


Environmental Test Units 


Tenney Engineering, Inc, has an 
nounced a standard line of high and 
low-temperature environmental test 
equipment comprising servo unit and 


companion test chamber, 


The equip 


ment furnishe controlled tempera 
ture for conducting test \ imple 
attachment will maintain relative hu 
midity from ambient to 95 in a 


temperature from ambient to 


180° F. The 


range 
ervo unit is a portable 


air conditioning unit which can pro 
vide air circulation of 40 cu.ft. per 
min. \t 100° F. this cireulation 
will absorb 1700 Btu. per hn At tem 


peratures to 185° F. this circulation is 


capable of delivering 5000 Btu. heat 
ing effect. Low temperatures are 
achieved by circulating air over dry 


ice; high temperatures, by circulating 


air around electric heater The com 
panion chamber, an insulated chamber 
in whieh tests are actually conducted, 


is attached to the servo unit by mean 


of a simple fastening device which 
may be disconnected to permit the 
ervo unit to be used as a source of 


enclosures 
345 
on literature request card on p. 32-8. 


conditioned air for other 


For further information circle No 


\-Ray Inspection 
\ new type of industrial fluoroscop 
Kleetric ¢ 


was featured by General 


X-Ray Dept., at the recent Western 
Metal Congre Known as the Scope 
master, it is designed for the ma 

inspection of light alloy casting \ 
nevle external control handk permit 


moving of 


part to be inspected in 


any lengthwise or crosswise direction 
while in the X-ray beam. The di 
tances between the receiving screen 


and the product part may also be ad 


justed Internal cavitie approxi 


mately 6° of the metal thickne can 
he detected in aluminum alloy casting 
For further information circle No. 316 


on literature request card on p. 32-B. 


Copper Purifier 
new 


nate the 


purifier, which elimi 


copper 
need for 


bath by 


dumping 


of copper plating removing 


harmful solution breakdown impuritic 
and converting them to useful eva 
nides, has heen announced by Sel-Rex 
Precious Metals, Ine. The purifier is a 
concentrated olution of pure alt 
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Send Today for 
this Brochure — 


Ho 


OUR PROTECTION 


STEEL city TESTING MACHINES, 2,. 


on... 
NATIONALLY ACCEPTED 


TESTING 


MACHINES 


BRINELL 

¥ DUCTILITY 

COMPRESSION 
TENSILE 

UNIVERSAL 

TRANSVERSE 

¥ HYDROSTATIC 

¥ PROVING INSTRUMENTS 


and Special Testing Machines built to 
Your SPECIFICATIONS 


8817 Lyndon Ave. © Detroit 21, Mich. 


Without obligation send me your brochure 
On testing instruments. Also special folders on 
following types (check your interest) 
Brinell Hardness Duetility 
[ ] Compression Tensile 
(_} Transverse C) Hydrostatic 
Proving Instruments 


NAME 


TITLE 
Attach coupon to your letterhead 
and mail 
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prepared especially for use in cyanide 
Addition 


of one gallon of copper purifier will 


copper plating solutions. 


remove at least 38 oz. of sodium 
carbonate or 50 oz. of potassium 
carbonate. It will increase the sodium 
cyanide content of the bath by at 
least 35 oz. or the potassium cyanide 
content by at least 47 oz. 

For further information circle No. 347 
on literature request card on p. 32-B. 


Heliare Welding Torch 

A water-cooled torch for inert 
gas-shielded are welding is announced 
by Linde Air Products Co. The torch 
has a rated capacity for continuou 
duty of 300 amp. and either high-fre 
quency stabilized alternating current 
or straight polarity direct current can 
be used. It is designed for welding 
practically all commercial metals up 
Water is cir 
culated to the torch head, through the 
water jacket, back through the head 


to about in. thick. 


again, and out through the powe1 
cable. This improved water-cooling 


system minimizes electrode stub los 
since the collet body is brought closet 
to the are without damage from ex 
cess heat. Electrodes can be changed 
or adjusted in only a few seconds. 

For further information circle No. 318 
on literature request card on p. 32-B. 


High-Purity 
Plastic Metals Div. of 
Radiator Co. has 


National 
announced — the 
availability of 
HO 


electrolytic iron of 
purity. It is especially 
adapted to use as melting stock for 
production of ferrous alloys of closely 
controlled composition. Carbon cor 
tent is 0.01847; other elements are 
below each, except oxygen, 
which is 

For further information circle No. 349 
on literature request card on p. 32-B. 


SR-4 Strain Indicator 
A new Model M 
SR-4 strain indicator has been ar 


jaldwin portable 


Baldwin-Lima-Hamilton 
Corp. The instrument is designed for 


nounced by 


operation with either 


a-c. power pack, which is optiona 


equipment. The new a-c. power pact 


init fits into the battery compartment 


and is mounted on a separate 
cover of the instrument case 
Model M is functionally identic 
Model I The in 


reads directly in micro-it 


the previous 


up to 
For further information circle No. 350 
on literature request card on p. 32-8. 


Solution Control 
Instrumentation that permit 

matic feeding of treating chemical! 

either to maintain uniform cor 

tions or to correct Variation 
any conti 
process has hee 
announced by The 
Foxboro Co. Since 
transm) lol 
control are cor 
pletely pneumat 
le, the ystem 
automatic feed 
ing offer matt 

tenance economy, accuracy and ope! 

ating simplicity Any number of sup 


plementary indicator recorde) 
controlled diaphragm feeders car 
operated from one pneumatic gnal 
permitting unlimited combinations of 
information and control. 

For further information circle No. 351 


on literature request card on p. 32-8. 


tlloy for Electronics 
Battelle scientists have reported th 
development of a low-cost metal com 
bination that may compete with ver 
manium and licon for use 

istor rectifier and other 


devices The potent al compe 


compound of alumin 


| 
- 
The 
| 
| 
and antimon) 
; 


in and indiun vith arsenic and 


antimon Rectifier have already 
eu! prowiuced n the laboratory with 
the new en onductor material and 


n the making of transistors 
considered a distinet possibility. 
For further information circle No. 352 
on literature request card on p. 32-B. 


Flow Meter 


Waukee E eermg Co. has an 

e inced built-in-control-valve ver 
of the tandard Waukee flow 

meter, Built-in 


valve models are 
available in 11 
different sizes 


Valves are located 


at top of mete 


for easy and 
quick reading. 
There is no need 
to drill holes for 
the control valve 


whe! equipment 


to te panel 
mounted Meters 
are available for 


mea iring alr, 


ammonia, butane, 


ca wr gas, city gas, di ociated am 


mona, endothermic gas, exothermic 


cracked gas, hydrogen, natural gas, 
xXygen, propane and purging gas. 
Fach meter includes built-in calibra 


tion for the specific gas and the flow 
rate to be measured. 

For further information circle No. 353 
on literature request ecard on p. 32-B. 


Comparator Densitometer 


Baird Associates’ comparator den- 


itometer, newest accessory for emis- 


on spectroscopy, is a double-beam 


automatic servo-type instrument, cali 
rated to read photographic densities 


directly on a linear seale. Density is 


measured by obtaining a null balance 


th a comparison beam which has 
passed through accurately calibrated 


lovarithmic apertures driven by a 


ervo-systen he line to be measured 


located with a comparison spectrum 


e ona scale at 10 « magnification. The 
range zero to 2.40: mallest cale 
division is 0.01 density unit; repro 
is 


For further information circle No. 354 
on literature request card on p. 32-B. 


Tin Thickness Gage 


Vpplied Re earel Laboratoric 
have announced a contract with Jone 
& Laughlin Steel Corp. for the pro 

‘ fa revol “al tin plate 
eer J es & Laughlir ist 


SPEED CASE (X1515) low carbon, open hearth, steel plate has won the favor of 
numerous manufacturers of machine tools, because of its machinability, ease of 


finishing and response to various case hardening methods 


Typical is Rotex Punch Co. Oakland, Calif. who adopted SPEED CASE for the 
die turret plate on their versatile presses. They report ease of machining, longer 


tool life and negligible distortion in heot treating. 


The die turret plate retains the dies which are readily removed and replaced. 
At a flick of the wrist a different size punch can be brought into position. The 
turret die plate is then rotated to 


the desired position and locked in 
place. Rotex “Quick Change” Punch 
Presses ore widely used in sheet 
metal, fiberboard, plastic and other 
fabricating plonts. Punches and 
dies may be round, square or other 
shapes. SPEED CASE has ideol phy- 
sical properties for this application. 
Perhaps it can save time, cut costs 


on your equipment. Send for facts. 


SPEED ALLOY © SPEED CASE © SPEED TREAT 


J 
DISTRIBUTED BY 
Brown-Wales Co., Cambridge-Hartford-Auburn, Bridgeport Steel Co., Milford, Conn. 
Beals, McCarthy & Rogers, Buffalo, N. Y. - Burger iron Co., Akron, Ohio - Grammer, 
Dempsey & Hudson, Inc.. Newark, N. J. - Earle M. Jorgensen Co., Los Angeles-Houston- 
Oakland-Dalles - Passaic County Steel Service, Inc., Paterson, N. J. - Peckover's Ltd. 
Montreal-Toronto - Peninsular Stee! Co., Detroit, Mich. - Pidgeon-Thomas Iron Co., Mem- 
phis, Tenn. - Horace T. Potts Co., Philedelphia-Baltimore-York, Pa. 
Produced by W. J. Holliday & Co., Inc., Speed Steel Plate Division, 


Hammond, Indiana. Plants: Hammond and Indianapolis. Indiana 


AUGUST 1953 


PAGE 21 


— Rotex Punch Presses | 
Have SPEED CASE Free Machining 
| arate Steel Die Turret Plate 
| 


If pyrometry 
plays a part 


THIS 1S THE MOST 
HELPFUL BOOK YOU COULD HAVE 
IN YOUR FILES! 


Here, in this well-indexed 56-page booklet is everything 
you want to know about thermocouples and pyrometers 
@ HELPS YOU SELECT THE RIGHT THERMOCOUPLE, wire, and 
protecting tube for every installation. Complete informa- 
tion on all thermocouples and radiation pyrometers, with 
installation suggestions. 
@ HELPS YOU KEEP THERMOCOUPLES ON THE JOB. Complete, 
well-tabulated descriptions of replacement parts and ac- 
cessories, with simple ordering instructions 
@ HELPS YOU GET QUICK, ACCURATE CALIBRATION DATA. 
Calibration tables for all commonly used thermocouples, in 
Centigrade and Fahrenheit scales 


SEND FOR FREE COPY TODAY! Write The Bristol Company, 
106 Bristol Road, Waterbury 20, Conn 


THE DEPENDABLE GUIDEPOST 
OF INDUSTRY 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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the X-ray principle for measurement of thickness of tir 


on steel to accuracies of one millionth of an inch, making 


uch measurements automatically while tin plate is travel 
ing at high speeds as a continuou heet on the production 
line. The instrument will have application to many prob 
lems in the tin can, aluminum foil and other field 


For further information cirele No. 355 on ecard, p. 32-B. 


Dilatometer 
The Ajax Electric 


the Schaaber dilatometer, developed in’ Germany Wit 


tigated the merit ot 


the greatly expanding use of martempering and austempe 


heat treating, this instrument offers product co 


trol possibilitic such as more accurate and quicke 


determinations of (1) transformation time for austemper 
ings; (2) martempering time cycles available before trat 
formation begins; and (3) the severity of the quenching 
medium. It also serves as a control check of steel 


For further information circle No. 356 on card, p. 32-b. 


Aluminum Extrusion Press 

A new 1250-ton long-stroke aluminum extrusion pre 
manufactured by The Watson-Stillman Co. is capable 
handling billets up to 24 in. long. The long-stroke desig 
of the main cylinder permits loading billet and dummy 
block into the container on a single forward stroke of the 
main ram. The ram moves at the rate of & in. per see, 
and loads a 24-in. billet and dummy block in 4 see. 
For further information circle No. 357 on ecard, p. 32-B. 


Small Rolling Mills 


A new concept in the design of small rolling mill 
with ruggedness and versatility the main objectives is 
embodied in a new line of 3 and 4d-in. mills developed by 
the Stanat Mfg. Co. Versatility is achieved by mountir 
standard units side by side on ; ingle base in vario 
combinations Typical groupings are 
rolls, one for roughing, one for finishing; one 
rolls and one set of wire rolls; two sets of 
increase the range of the machine; two set 
one for hot rolling and one for cold rolling 
can also be furnished with a built-in bull-bloc! 


wire, or to provide tension during rolling. 


your business 
War? 
I “tt 
§ 
J 


The 


ment design. These features include housings cast of 


rugged construction is characteristic of heavy equip 


Meehanite and heavy bronze bearings, completely enclosed 
Within a welded steel cabinet-type base. In addition, 4-in 
inits are available with roller bearings and can be ar 


ranged for water cooling. The mill has been used by 


manufacturers of electronic tubes and wires, slide fasten 
ers, tubular heating elements, optical parts, and jewelry 
Laboratories are using them to test the properties of stain 
less steel, titanium and new experimental alloys. 

For further information circle No. 358 on card, p. 32-B. 


Microscope-Metallograph 

A newly designed Galileo metallurgical microscope and 
metallograph has been announced by Opplem Co. The 
unit occupies only 1/10 to 1/20 of the space normally 
taken by instruments used for this type of work. Group 
observation of the specimen is made possible by projecting 
the light beam through the camera housing onto a screen 
By utilizing the inverted design all operations are confined 


toan area of 13x8x8in. The instrument provides all mag 


nifications up to 1LOOO 


and photographic and projection 


observation up to 1500 A x 5's in. reflex camera i 
ipphed which take both and roll film Sever 
| 

nterchangeable photographic lense are upplied to cover 

the full range of magnification ip to 1500 %«. Exact 

focusing of the reflex camera i done on the horizontal 
ground gla creen and a precision-built shutter provide 


time, bulb and a wide range of exposures from one second 
to 1/250 of a second 


For further information circle No. 359 on ecard, p. 32-B. 


Why Brass Sinterings 


for 
These Camera Parts? 


roe 


In designing the film-loading door knob and key 
(see close-up photo) for the ‘80° Cine Camera, engi- 


neers of the Revere Camera Company deviated from 


stainless steel extrusions —the usual metal and produc 


tion method for similar parts —in favor of brass sinter 


ings. Why? 


The answer is, of course, impressive production 


savings over and above the lower material cost of 


brass as compared with stainless steel. Working closely 


with the Chicago Powdered Metal Products Company 


technicians, the pictured camera parts were designed 


specifically for powder metallurgy. The required close 


hole diameters and counterbore steps were maintained 


at much less cost than by the usual production method 


The simple drilling of holes to prepare the brass 


sinterings for assembly also proved to be more eco 


nomical than with steel 


Satin chrome plating of these parts is necessary 


for appearance considerations but, since brass sinter- 


ings are corrosion resistant, a light coating is sufficient 


and, hence, finishing costs are kept at a minimum 


— 
To provide designers, engineers and metallurgists 
with a concise reference to the factors which 
should be considered in designing for powder 
metallurgy, we—the makers of Horse Head metol 
powders—have published a 32-page handbook 
FACTS ABOUT PRESSED BRASS and other non 


ferrous POWDER PARTS. Ask us for a 


ia THE NEW JERSEY ZINC COMPANY 
=, 160 Front Street - New York 38, New York 
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Experience 


and modetn tools 


machine Fink! forgings and die blocks 
to your specifications 


In our modern machine shop the experienced eyes and hands of men 
like Herman, Carl, and Charley see that Fink! forgings and die blocks 
are machined to yvour requirements. We have complete control over the 
quality of the steel, forging and heat treating. These experienced men 
with modern machine tools complete the evele thereby giving you the 
finest forgings and die blocks available. 

Since 1879 “Forgings by Finkl” and die blocks for “Impressions that 
Last” have been quality products at lowest cost to you. When planning 
die block and forging requirements we invite you to call on our expe- 


rienced men and modern facilities. 


MANUFACTURERS OF THE LARGEST FORGINGS IN THE MIDDLE WEST 


A. Finkl & Sons Co. 


2011 SOUTHPORT AVENUE + CHICAGO 14 
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ELECTRIC FURNACE STEELS + DIE BLOCKS FORGINGS 


IN MANUFACTURERS’ LITERATURE 


3600. Abrasive Belt Finish 
32-page book gives 46 Case studies on 
abrasive-belt methods which saved on 
machining Porter-Cable 

3601. Abrasive Wheels 


Operating uggestion and 


recom- 
mended wheels for finishing stainle 
Vanhattan Rubber Diu 
362. Allowable Stresses 
Data Card 154 gives max. allowable 
tre values for 22 types ol teel tubin 


Formulas tor calculation of max. work- 
ing pressure Babcock & Wilco.a 
363. Alloy Castings 

8-page bulletin on alloy casting Lor 
heat treating Ohio Steel Foundry 
364. Alloy Selection 
Chart to select alloy for given corro- 
ve problem. 350 corrosives included 
Cooper Alloy Foundry 


3605. Alloy Steel 


32-pagve book on ision resisting 
teel. Properties, fabricating character- 
istics, use U.S. Steel 
366. Alloy Steel 

68-page “Aircraft Steel book in- 
clude revised military specification 


Also stock list. Ryerson 
3607. Alloy Steel 


40-page book on heat treated alloy 
teel plate for maximum abrasion and 
impact resistance Details on use 12 
pp. of technical data. Jones & Laughlin 
368. Alloy Tools 

44-page book on cast Stellite tools for 
metal cutting. Haynes Stellite 
309. Aluminum Die Castings 

Bulletin on design and manufacture 
of aluminum die castings. Hoover Co 
370. Aluminum Extrusions 

Data on services in the field of alu- 
minum extrusion Himmel Bros. Co 
371. Aluminue Heat Treating 
ge Bulletin 5912 on solution heat 


in annealing tabilizing and 
aging of aluminum. General Electric 


372. Ammo 
12-page bulleti 
ammonia furnace 


3-52 on dissociated 


Drever 
373. Ammonia for Heat Treat 


sJooklets on “Applications of Disso 


ia Atmospheres 


atmospheres 


ciated Ammonia Ammonia Instal la- 
tions for Metal lrreating ‘Nitriding 
Proce “Carbonitriding Armour 


3714. Nie kel Alloy 


Nickel and High-Nickel Alloy 
national Nickel 


375. Anodized Coatings 

3ulletin 894 on equipment for testing 
trength of anodized coatings on alumi 
num. General Electri 


3760. Anodizing 


Data on aluminum racks with copper 
hooks for anodizing National Rach 


377. Anodizing Magnesium 
Article on a new anodic coating tor 
magnesium. Dow Chemical 


378. Are Furnace Control 
8-page bulletin on furnace regulator 
that automatically 


balances are current 


with are voltage in metal melting 
A/lis-Chalmers 


379. Atmosphere Furnaces 
Information on mechanized batch 
type furnace for vas Cy 
anidinge, ga ‘arburi g, Clean harden 
ing carbon restori ition Dow Furnace 
380. Automatic Molding 
Bulletin MM on tully automatic unit 
for foundry molding. Spo, In« 
381. Automatic Polishing 
4-page illustrated brochure de 
cribes automatic equipment for polish 
ing, buffing and grinding. Murray-Way 


382. Barrel Finishing 
22-page book on single-unit i 

tion to yield saving 

ishing various part 


i talla 
up to 95 In fin 
Almco Dit 


383. Barrel Plating 

Folder on barrel plating with unique 
contact arrangement for maximum cur 
rent distribution. Daniels 


381. Metal Powders 


Extensive and varied information 


about metal powders abrasives 
and pigments is presented in this 
256-paye loose-leat catalog 

The section on powdered metals 
vives a general description ot the 
process of making parts in pow 


lered metal 


Tailoring of metal 
powder properties to suit a variety 
OL applications discussed The 
section concludes with a 
Nossarv and an 1S-pae 
raphy for further 


bibliog 
reading 

\ section on abrasives concerns 
recommendations 


tolerances spec 


definitions and illustra 
tions of metal shot and vrit 


\n SO- pie section shows the 
* Published by Metal Disinte 
yrating Co., Ine Copies are avail 
able at no charge to reader ol 
Metal Progre who circle No. 584 


on request card, page 52B 


385. Bending and Cutting 


Folder describes hand and air-ope1 
ated bender-cutter and its application 


J_ A. Richards 


386. Bers 


20-page booklet describes beryllium 
product including the pure metal 
oxide and alloy Beryllium Corp 


387. Bersilium Copper 


Helpful engineering 
tained monthly 
technical bulletin 


information con 
beryllium copper 
Beryllium Corp 


388. Bimetal Applications 


$2-page book on application of thet 
mostatic bimetal. Property charts for 


types. Design formulas. W. M. Chace 


389. Black Oxide Coatings 


Data on black oxide coatings for steel 
ainie teel 


ind copper alloys. Du-Lite 


390. Black Oxide Finish 

Folder on penetrating blac finish for 
ferrous metal. Puritan Mig 
SOL. Blast Cleaning 

24-pagve Bulletin 400 on blast cleaning 
installations for large work Pangborn 
392. Braze-Carburize 

Article on simultaneous brazing and 
carburizing of hand tool Ajax Electru 
393. Brazed Tubing 

12-paze data book on brazed tubing 
made trom copper-coated steel Bundy 
391. Brazing 

0-page text GEA-3193 describes the 
methods and applications of electri 
furnace brazing General Electru 
395. Brazing Applications 

48-page manual on all aspects ol 
ilver brazing applications and prob 
lems American Platinum Works 
396.) Brazing Stainless Steel 

Illustrated booklet, “Bright Anneal- 
ing, Hardening and Brazing Stainles 
Steel describes conveyor turnace and 
bright brazing allov. Sargeant & Wilbur 
397. Bright Annealing 

Reprint on bright annealing of copper 
in atmosphere fturnace Holcrojst 
398. Burners 


16-page bulletin on selection of ga 
burners. Western Products 


bronze and gold) pigments im sey 
eral industries to a variety of prod 
nets ancl use Phe properties ana 
evaluation of tits ie 

cussed generally, tor of 
the nonexpert It is useful to pre 

ent users in giving application 
handling ined COMPO ition «lata 


A 1, lossary 


399, Burners 


Bulletin on combination gas and oil 
burne! Ra-Diant Product 
100. Burners 

$-page Bulletin H-9 on injector-type 
box burners for low, medium or high 
pressure was and natural draft. Eclipse 


Ol. Burners 


Bulletin 123 on new series of burner 


for multi-purpose furnace North 
American Mita 
12. Carbide Segregation 

Effect of carbide evrevation in tool 
teel Latrohe Steel 
103. Carbon Control 

Catalo T-623 describe the Micro 
carb control tem that continuousi 
measures the active carbon in the fur 


nace atmosphere during heat treatment 
Leeds & Northri p 
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101. Carbon Control 

Technical report on instrument for 
control of carbon ——— of furnace 
atmospheres. Lindberg Engineering 
5. Carbonitriding 

Literature on Ni-Carb (carbonitrid- 
ing?) treatment for surface hardening 
American Gas Furnace 
106. Carburizing 

16-page bulletin SC-134 reviews ga 
carburizing techniques and possibilitie 
Surface Combustion 
107. Carburizing Salts 


Folder on salts for liquid carburizing 
Swift Industrial Chemical 


18. Castings 

20-page bulletin gives standard shapes 
available in cast iron, brass and alumi- 
num. Myerstown Foundry & Machine 


109. Castings. Bronze 
16-page booklet on sand and centrif- 
ugal castings. Amer. Non-Gran Bronze 


HO. Centrifugal Castings 
62-page book on centrifugally cast 

iron, steel, gray iron. part ASTM 

specifications. American Cast Iron Pipe 


Hil. Centrifugal Castings 

12-page bulletin on steel shapes made 
by centrifugal casting in metal mold 
Lebanon Steel Foundry 


12. Chemical Polishing 

Data Sheet 32 on new one-minute 
chemical immersion process for polish- 
ing steel. MacDermid 


13. Chromate Coatings 

Folder gives characteristics and uses 
of chromate conversion coatings on 
nonferrous metals. Allied Research 


AMONG A TOOL STEEL 
SALESMAN’S SOUVENIRS 


Here's a punch and a slug—not an unusual 
punch but one with a history of accomplishment. 


A good customer, during the hectic days of World War Il, 
had difficulty getting a 1°" diameter hole in about 2000 
pieces of hot rolled plate 1'%4"x8"x8" in a hurry. The 
finished product was a hook-eye to be welded atop buoys, 
on a Navy job. Burning and drilling were tried but were 
too slow. With great apprehension a punch and die were 
made, using Ziv’s PLANCHER Tool Steel. 
were promptly punched, cold, without a hitch, and both 
punch and die were good for a good many more. 


While you may not be punching 1%" thick hot rolled plate, 
you may have other jobs calling for a tough, resilient tool 
steel, built to be tough, real tough, then it is wise to use 
Ziv’s PLANCHER Silicon Manganese Tool Steel. 


Photo Courtesy of Mesker Bros. lron Co 


ESTABLISHED 


Qe. 


2945 W. HARRISON STREET + CHICAGO 12 ILL. 
BRANCHES 
DETROIT, MICH. ¢ ST. LOUIS, MO. ¢ MILWAUKEE, WIS 
INDIANAPOLIS, IND. ¢ TOLEDO, OHIO e EAGLE RIVER, MICH 


The 2000 holes 


Set. Louis, Mo 
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114. Cleaning 
12-page Bulletin 68 deals with factors 
to consider in selecting metal cleaning 
equipment. Despatch Oven 
115. Cleaning Aluminum 
12-page bulletin on cleaning process 
for preparing aluminum and magne- 
sium for welding. Northwest Chemical 
16. Cleaning Equipment 
Folder on degreaser. Data on differ- 
ent models. Topper Equipment 
117. Color-Coded 
Temperature Records 
Bulletin 427 describes instrument that 
records up to six temperatures on a 
single circular chart, each record in a 
different color. Foxboro 
118. Combustion Control 
20-page booklet on combustion of 
various fuels and portable instrument 
to measure content of oxygen and com- 
bustibles. Cities Service Oil 
119. Compressors 
12-page bulletin 126-A on application 
of turbo compressors to oil and gas- 
fired equipment used in heat treating 
agitation, cooling, drying. Performance 
curves, capacities. Spencer Turbine 
120. Controlled Atmospheres 
24-page bulletin describes production 
problems with reference to dry atmos- 
pheres. Pittsburgh Lectrodryer 
121. Controllers 
80-page Catalog 8305 on nonindicat- 
ing electric, electronic and pneumatic 
controllers for temperature, pressure 
and humidity. Minneapolis-Honeywell 


22. Copper Alloys 


124-page data book on wrought cop- 
per alloys. Chase 
123. Corrosion Control 

8-page booklet on use of nickel-lined 
pipe and fittings. Bart Mfg 
124. Corrosion-Proof Cement 

12-page bulletin gives corrosion re- 
sistance of four types of cement vs. 176 
chemical solutions. Atlas Mineral 
125. Corrosion Protection 

Bulletin on Flamespray process for 
applying protective coatings to exposed 
metal surfaces. Bondwell 
126. Corrosion Resistance 

32-page brochure on causes of corro- 
sion and means of combating them 
Choice of materials for condenser tubes 
Revere Copper & Brass 
127. Corrosion Resistance 

New chart indicates resistance of 
seven classes of corrosion resistant ce- 
ments to 297 of the most generally used 
corrosive chemicals. Pennsylvania Salt 
128. Corrosion Resistance 

35-page booklet on plastic materials 
of construction. Atlas Mineral Products 
129. Corrosion Resistance 

20-page bulletin on copper alloys for 
corrosion resistance. Table gives appli- 
cability in 150 media. Ampco 
130. Crystal Models 

Folder describes unique kit for con- 
structing crystal models. Harshau 
Cutting OIF 

8-page bulletin on circular saw blades 
for cutting off. Motch & Merryweather 
32. Cutting Oil 

Shop notebook gives important facts 
on right cutting fluid for any machin- 
ing operation. D. A. Stuart 
133. Definitions 

36-page glossary of over 150 terms on 
cast iron. International Nickel 
134. Degreasing 

Pamphlet on properties and 
trichlorethylene. Niagara Alkali 
135. Design of Dies 

32-page bulletin on design of dies for 
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upset forging. Also rule 
and examples of forgings. Ajar Mig 
86.) Desulphurization 
20-page reprint ADR 81 
carbide injection give 
tion to molten cast 
Die Casting 
Bulletin 103 de 
ber die-casting machine 
of 9.5 lb. of aluminum 
Engineering 
138. Die-Casting Machines 
22-page catalog shows complete ling 
of die casting Kur Machine 
139. Die-Casting Machines 
Illustrated booklet giving specifica- 


for upsetting 


on calcium 
data on applica- 


iron. Air Reduction 


cribes new cold cham- 
with capacity 


Lewis Welding 


machine 


tions, application data and full expla- 
nations of two new production advan- 
tazes on company’s line of die-casting 
machine Lake Erie Engineering 


110.) Dipping Baskets 

3ulletin describes 20 type 
dipping and degreasing ba 
man Co 


iil. 


of cleaning 
kets Hoff- 


Drawing Compounds 


Folder on lubricant for forming and 
drawing of stainle Hanagsterter 
112. Duetile Castings 
12-page bulletin on pearlitic, ferritic 
and austenitic grades of ductile iron 


12 typical use Brake Shoe 


Electric Furnaces 

Bulletin 473 automatic melting 
for ferrous and nonferrous 

Detroit Electric Furnace 


American 


on 


Ht. Enamel Coatings 
Reprint gives data on thin porcelain 
enamel coatings on aircraft exhaust 
tems. Porcelain Enamel Institute 


15.) Fabricating Aluminum 
24-page bulletin, a catalog of facilities 
available for fabricating service. Reyn- 
olds Metals 
116.) Fatigue Testing 
12-page bulletin on Schenck universal 
amic fatigue machines for oscillat- 
il reversed stre push-pull fatigue 
testing torsion test ingle-direction 
tressing and endurance life tests. R. Y 
Ferner Co 


117. 


a 


Finishing 


Bulletin on continuous filtration for 
paint spray booth water Industrial 
Filtration Co 
118%. Finishing 

28-page catalog B-9 on corrosion- 
resistant baskets rack crates and 
tanks and other fixtures for cleaning 


and finishing. Rolock 


119. Finishing 

Six bulletins describing finishing com- 
pounds for stainle teel, aluminum 
other metal Apothecaries Hall 
150. Finishing 

Catalog A-653 gives complete story 
on planning industrial finishing systems 
and shows many installations of clean- 
ing and pickling machine R.C. Mahon 


Detection 

bulletin on location of flaws 
two dye-penetrant inspection meth- 
Turco Product 


152. Flow Meters 
24-page manual on application and 
installation of indicating flow meter 


Meriam Instrument 


153. Flow Meters 
Bulletin on gas flow meter for 

installation Hay Corp 

Klow Meters 
3ulletin 201 on flow 


used in heat treating 


155. 


furnace 


meter tor ta 
Waukee Eng'g 


Forgeability 


112-page book, “Evaluating the Forge- 
ability of Steel Hot work character- 
istic in chart form for 94 tee] 
Timken 


156. Forging Manipulators 
Folder on manipulators for automo- 
tive, ordnance, aluminum and specialty 


forging. Salem-Brosius 
57. Forgings 


20-page Catalog 51 on various type 
ol forgings, their strength and related 
data. Tables, drawing Merrill Bros 


158. Forming Dies 

Data on roller dies for forming tubes 
and rolled shapes. American Roller Die 
159. Foundry Coatings 


Data on colloidal graphite for mold 


washes, pattern coatings, core coating: 
chill coatings. Acheson Colloids 
160.) Furnace Fixtures 


16-page catalog on baskets, trays, fix- 
tures and carburizing boxes for heat 
treating. 66 designs. Stanwood Corp 
ol. Furnaces 

16-page booklet “Proven Heat Treat- 
ing Efficiency” displays complete line of 
furnaces, Loftus Engineering 


162.) Furnaces 
High temperature furnaces for tem- 


peratures 


up to 2000 F. are described in 
bulletin 


Carl-Mayer Corp 


173. 
6-page 
boron-additive 


erainal ste 


74. 
12-page 
trode 


e] 


Grainal Steel 
article 


on use of grainal a 
alloy and properties of 
Vanadium Corp 


Hard Facing 


bulletin on hard facing elec 


or rod to use 


75. 
Pocket- 
numbers 


information 


20-page 


Literature 


chines 


78. 
16-page 
case hi 


indicates correct type of electrode 
in about 75 common type 
of hard facing application 


Alloy Rods 


Hardness Numbers 
table of 
Incorporating 
Steel City 


Brinell hardness 
other tabular 
Testing 


Hardness Tester 
book 
Rockwell method 


ting by 
Instrument 


hardness te 
Clark 


on 


Hardness Tester 
on 
Detroit Testing Machine Co 


Brinell testing ma 


Hard Surfacing 
bulletin give 
torie 


applications, 14 


Electrolizing Corp 


179. 
Bulletin 


heat treating and plating 


on 


of Electrolizing process 
Heat Treat Baskets 
wire mesh baskets for 


Wiretex Mig 


103. Steel Bars. 
Shafting 

\ set of 
totaling 120 


six” bulletins 


paces deals 
with all types and many 
applic ations of cold drawn 


steel shatting 


bars and 
Included are properties of 


nition of shafting and fac 


tors governing its appli 


free-machining bars 


cations, carburizing and other be 
alloy and stainless bars are 


he public Steel 


arbon 


at) treatments 


init al 


SSCUIDIGCT 
Union Drawn Steel Dit 


steel 


bars 


164. Furnaces, Heat Treating 
12-page bulletin on conveyor furnace, 
radiant tube gas heated, oil or electri 
cally heated. Electric Furnace Co 
165.) Furnaces, Heat Treating 
Bulletin on fuel and electric furnaces 
for heat treating. Dempsey 
166.) Furnaces, Heat Treating 
Catalog on furnaces for tool room and 
general-purpose heat treat. Cooley 
167.) Furnaces, Rotary Hearth 
Folder giving drawings, dimension 
capacity, Btu required for drawing, an 
nealing, forging. Gas Machinery 
10%. Galvanizing 
Reprint “Modern Hot-Dip Galvaniz- 


ing deals with dro formation a a 
cause of zinc waste Detailed inftorma- 
tion on zinc ammonium chloride type 
of flux. Hanson-Van Winkle-Munning 
169.) Galvanizing 


Bulletin on galvanizing furnace 
equipment. Furnace Engineer 
70.) Gear Hardening 

Folder on application of 
heating to high-production 


and 


induction 
hardenin 


of gears Westinghouse 
Wl. Gold Plating 


Physical, thermal, chemical, electrical 
diffusion and optical properties of 


troplated gold. Use Technic, Ine 


ese 


72. Gold Plating 
Folder on salts for bright gold -— 
Also li equipment needed. Sel-Rez 


180, 
Bulletin 
metered 


Conveyor 


wl. 


Bulletin 


tray furnace 
Stanwood 
182. 

Handy, vest 
page of chart 


factual data on 


heat treatment 
183. 


on 


quantities of 
treating furnaces 


Repu hlic Steel 


Wt. 

Bulletin 
nealing, he 
minum 


185. 


ment of 

temperatut 

186. 
24-page 


lon-re 


Ing and chemic 


fications of 
17. 
#-page 


furnace 


Heat Treating 
furnace 
at treating 
Morrison Eng’g. Corp 


on 


Heat Treating 
sulletin 14-T on oven 
aluminum 
e€ proce 


Catalog on 


ALGUSI 


Heat Treat Loader 


equipment for loading 
parts into heat 


Michigan Crane and 


Heat Treating 
describe 
part 


basket: 
for heat 


crates 
treating 


Heat Treating 


pocket data book has 72 
table diagrams and 
late steel specification 
ete Sunbeam 


Heat Treating 
Heat 


Treating Alloy Steel 


for aging 
and forging 


an 
alu 


for heat treat 

and other low 
ing Young Bro 


Heat Treating Fixtures 


heat and corro- 


tant equipment for heat treat 
a) proce 
equipment 


ing 
Pre 


$0 Classi 
sed Steel 


Heat Treating Furnaces 
bulletin 


Lee 


illustrates 14 types of 
Wilson Contracting Co 


1953, PAGI 


11 
om 
= 
Hl 
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8. Heat Treating Stainless 

84-page book on heat treating stain 
le teels, both martensitic and aus- 
tenitic. Republic Steel 


189. Hleating Elements 

24-pave Bulletin H on electric heating 
element Includes extensive tabular 
data on physical and electrical specifi- 
cations for various sizes. Globar Dit 


190.) High-Temperature Alloy 

New 12-page booklet on fabrication 
and design data for stainless 330 (35°, 
Ni-15 Cr) and other alloys. Rolled 
Alloys 


191.) High-Temperature Alloy 
Property data for 21°) Cr, 9°) Ni heat- 
resistant alloy. Electro-Alloys Di 


192.) High-Temperature Belts 
24-page bulletin on metal conveyor 
belt Wickwire Spencer 


193. Humidity Testing 

Bulletin on test units for automati- 
cally maintaining humidity condition 
from 20 to 95° Bowser 


191.) Hydraulic Presses 

Bulletin 147, “Practical Facts About 
Hydraulic Presses", an informative 
guide tor the user of all types and sizes 
of hydraulic presses. Lake Erie Engi- 
neering Corp 


195. Hydrogen Atmosphere 
Bulletin on equipment for supplying 

hydrogen with oxygen content less than 

one part per million and dew point to 
70 F. Baker & Co 


196. Identifying Alloys 

Booklet of procedures for rapid iden- 
tification of more than 125 metals and 
alloys. International Nickel 


197. 
Data on corrosion resistance 
and workability of Ilium alloy. Jllium 


198.) Impregnation of Castings 
Report M-10 on impregnation cost 
amortization, result Seal Cast Co 


199, Induction Heating 

Data folder on megacycle tube-type 
machines for soldering, brazing, hard- 
ening. Sherman Industrial Electronic 


500.) Induction Heating 
Review of applications of 
induction heating 
Devices 


Induction Heating 

40-page bulletin on high-frequency 
induction heating unit for brazing 
hardening, soldering, annealing, melt- 
ing and bombarding. Lepel 


502.) Induction Heating 

Bulletin on low-frequency ‘(60-cycle) 
induction heating furnace for nonfer- 
rous metals. Magnethermic 


503. Induction Heating 

60-page catalog tells of reduced cost 
and increased speed of production on 
hardening, brazing, annealing, forgin: 
or melting jobs. Ohio Crankshaft 


504.) Induction Heating 

12-page bulletin 5679 on 
hardening, brazing, 
3000, and 10,000 cycle 


505.) Industrial Furnaces 

Book 127 on planning expansion, re- 
modeling or modernization of plant 
Continental Jndustrial Engineers 


506. Lnstruments 

34-page book describes 37 instruments 
for electrical, physical, resistance-weld- 
ing, ultrasonic and other measurement 
Brush Electronics 


strength 


60-cycle 
Induction Heating 


induction 
annealing at 1000 
General Electric 


Harper GT-20-HM-80 Tubular Element 
operation at) Permo, Ine., 
Temp. S000 F 


life phonograph needles. 


Mr. W. H 


phere including air.” 


job for you. 


Furnaces in 
Chicago, linois Max 
(Phote courtesy of Permo) 


The two furnaces shown above are being used ex- 
tensively for both research and production sintering 
of various precious metal tip alloys for Permo long- 


Lenz, Metallurgical Director at Permo, 
says: “We have found them very useful, adaptable 
and economical for this high temperature work. The 
furnaces are versatile to the extent that they may be 
operated, if desired, with almost any kind of atmos- 


Let us send you information on versatile Harper 
Furnaces which will do an accurate and economical 
Write for our up-to-date furnace catalog 


Versatile - Economical 

Harper Tube Furnaces 

Sinter Alloy-Tips for 

Phonograph Needles 
at Permo 


39 River Street 
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507. Instruments 

28-page catalog No. 5000 describes in- 
truments, control devices and related 
components manufactured by the com- 
pany. Minneapolis-Honeywell 


508. Insulating Brick 
Bulletin on fire brick and _ sil-o-cel 
insulating brick. Johns-Manville 


09.) Laboratory Furnaces 

Data sheets on complete line of labo 
ratory furnaces for metallurgical oper- 
ation Boder Scientific 


510.) Leak Detector 

16-page bulletin on leak detector 
location and measurement of leal 
evacuated or pressure system 
olidated Vacuum Corp 


SIL. Liquid Carburizing 
Bulletin gives case depth and hard- 

ness vs. time of carburizing; also timing 

chart for neutral salt baths. Bellis 


512.) Low-Carbon Stainless 

New bulletin, “Melting Low-Carbon 
Stainle Steel hows advantages in 
use of new low-carbon chromium alloy 
for producing extra-low-carbon grade 
Electro Metallurgical 


513.) Lubrication 

24-pave illustrated bulletin gives hi 
tory of 100 years progre in cutting oil 
core oils and lubricant Swan-Finch 
Oil Corp 


514.) Machining Alloy Steels 
24-page bulletin on economical com- 
bination of microstructure, tool form 
cutting speed and feed for each ma 
chining operation. International Nickel 


515.) Machining Costs 
12-page “Relation of Machining Time 
to Material Cost Comparative ma- 
chinability costs per ton for eleven 
teel La Salle Steel 
516. Magnesium Applications 
60-page book gives 54 Case 
uses. Dow Chemical 


517.) Melting 

24-page book on electric furnaces fo 
teel mills and foundri¢ Table ot 
types, sizes, ratings. American Bridge 


518. Metallograph 


Bulletin on camera microscope and 
metallograph. United Scientific 


519.) Metallograph 
20-page book on desk-type metallo 
graph. American Optical 


520. Metallograph 
Metallograph, described in catalog 
E-240, furnishes four different accurate 
images of same sample for complete 
identification with bright field, dark 
field or polarized light. Bausch & Lomb 


tudit on 


521. Metallurgical Apparatus 
200-page catalog of metallurgical ap- 
paratus cutter grinder mounting 
presses, polishers, metallographs, micro- 
scopes, Cameras, testing machines, an- 
alytical apparatu pectrographs, fur- 
naces, accessories and = supplie and 
250 recommended metallurgical book 
Buehler Ltd 


522. Microhardness Tester 
Bulletin describes the Kentron micro- 


hardness tester. Kent Cliff Laboratorie 


523. Moly-Sulphide Lubricant 
40-page booklet on Mboly-sulphide 
lubricant gives case historie for 154 

different uses. Climax Molybdenum 


524. Niekel Alloys 

40-page book gives corrosion, physical 
and mechanical properties of Hastelloy 
alloy 13 pages of fabrication data 
Haynes Stellite 
525. Nickel Plating 

12-page reprint, “Mechanical Prop- 
erties of Nickel Deposits deals with 
eflects of plating variables on proper- 
ties. 13 charts, 3 tables, 40 micrograph 
International Nickel 
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Facts about 
HELI-COIL inserts 


you should know 


W hat they are 

Heli-Coil* screw thread inserts are pre- 
cision formed coils of stainless steel or 
phosphor bronze wire. Wound into tapped 
holes, they form permanent, non-corrosive, 
strip-proof threads of astonishing strength. 


Available for National Coarse, National | 


Fine and Unified threads, pipe threads 
and spark plug threads. They are made 
in all standard sizes and lengths for assem- 
blies requiring Class 3, 3B, 2 or 2B fits. 


W hat they are for 


AS ORIGINAL COMPONENTS: 
Coil inserts are used to provide stronger, 
lighter fastenings, corrosion-proof, wear- 
proof threads in all assemblies. 


FOR PRODUCTION SALVAGE: 
When conventional tapped holes are dam- 
aged in production, restore them on the 
line with Heli-Coi inserts. Get better- 
than-original strength with no increase in 
screw size and no tell-tale signs of rework 


FOR SPEEDY REPAIRS: When tapped 
threads wear, strip or corrode in service, 
renew them in minutes on location in 
shop or field with Heli-Coil inserts. No 
welding—no plugging—no secondary 
machining —no oversize screws. 


How they work 


Holes are drilled and tapped as you do for 
ordinary threads—then Heli-Coil inserts 
are wound into tapped holes by hand or 
power tools. Install in a few seconds, as- 
sure thread protection forever. Can be 
used in any metal wood or plastic. 


No other method is so simple, 
effective and practical. 


What they do for you 


Heli-Coil inserts save money because they 
strengthen threads and make fewer smaller 
fastenings do the same holding job. They 
make lighter bosses and flanges practical 
and they save weight in two ways: (1) by 
permitting use of cap screws, instead of 
bolts and nuts; (2) by allowing use of 
smaller, shorter, fewer cap screws. Heli- 
Coil inserts protect your product from 
thread wear, galling and stripping for 
life in every kind of metal, in plastics or 
wood. They preserve customer good-will 
by preventing product failure, due to 
thread fault. Heli-Coi inserts improve 
the end product, cut rejects, salvage 
threading errors. 


Best time to put Heli-Coil inserts benefits 
to your use is right at the designing board, 
as many leading manufacturers are doing 
But to convince you of their many advan- 
tages ask for a working demonstration 
right on your production line. Write to- 
day! Complete information and engi- 
neering data is available in the Hels-Coil 
catalog. Use Coupon! 

*Reg. U.S. Pat. Off 


Approved for All Military 
and Industrial Uses 


| 


Don’t get caught in the middle ¢ 


put this there 


J 
we 


Sales demanding ‘twice the product at 


half the price’? Does production want “half the cost and half the time” 


on the production line? Where are you? 
Caught in the middle? 


You can be a hero to both sales management and produc- 
tion management by telling them about Heli-Coil* Screw 
Thread Inserts. 

These precision formed inserts of stainless steel or phos- 
phor bronze wire make vastly stronger threads in metal, 
plastics, and other materials. So much stronger that you 
can safely use smaller and fewer and shorter cap screws — 
thinner sections, lighter bosses. Thus costs are reduced, 
production simplified. And threads cannot strip, corrode or 
gall —they never wear out. 

Learn how other designers are using Heli-Coil Screw Thread 
Inserts. Get the technical data you need to apply them to 
your “threadaches.” 


Use the coupon — now! 


*Reg U 


HELI-COIL CORPORATION 


CONN 


2968 SHELTER ROCK LANE, 
wD ) Send Free samples ond Handbook No. 652, a complete design 
manvol 


“Heli-Call", 


DANBURY 


Send Free samples and put me on list to receive 
case history periodical 


NAME TITLE 
COMPANY 

ADDRESS 

city ZONE STATE 
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Automatic, continvous heat treat fine 
for hardening, quench, and draw of 
stee! wheels designed ond built by 
Loftus. 


Automatic, continuews heat treat 
for hardening, quesch, and draw of 
small automobile parts designed ond 
built by Loftus. 


ni today for 16 page Booklet: 


‘Proven Heat-Treating Efficiency by Loftus.” 


Shows many furnace types. 


Loftus Continuous Heat Treat Lines offer 
efficient design for handling your product by 
tray, where the product is loaded and un- 
loaded at one point. Direct, or atmosphere 
control type furnaces are engineered to 
render economical, automatic heat treating 
service. The “Pin-Point Quench” and washer 
is completely automatic. Construction of ‘‘in- 
line,” “square,” or rotary layout is dependent 
upon your individual requirements. Practical, 
one operator units can be built for loads of 
from 500 to 6000 pounds per hour. 


ENGINEERING CORPORATION 


Designers and Builders of Industrial Furnaces 


610 Smithfield Street, Pittsburgh 22, Pennsylvania 
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526. Nitrogen Atmosphere 
Bulletin on generator for producing 
pure nitrogen with a controllable hy- 
drogen content. Baker & Co. 
527. Nondestructive Testing 
Data on equipment for inspection and 
sorting. Magnetic Analysis 
528. Nonferrous Castings 
20-page Catalog 53 on aluminum, 
magnesium and bronze castings. Well- 
man Bronze & Aluminum 
529. Nonferrous Melting 
Bulletin C-2 on gas-fired crucible 
furnaces for melting nonferrous metals 
Eclipse 
530. Nonferrous Tubing 
Bulletin on seamless, brazed and lock- 
seam tubing in brass and copper. H & H 
Tube and 
531. Oi Quenching 
8-page brochure tells in detail how 
carbon steel often can replace alloy 
steel when additive is used in the 
quenching oil. Aldridge Industrial Oils 
532. Periodic Chart 
Latest periodic chart of the elements 
Green and black, 11 by 14 in., official 
1952 data. General Electric 
533. Pickling 
80-page book “Efficient Pickling’ 
covers all variables of process. Charts 
and tables. American Chemical 
534. Pickling Baskets 
Data on baskets for degreasing, pick- 
ling, anodizing and plating. Jelliff 
535. Pickling Baskets 
12-page bulletin on mechanical pick- 
lers, crates, baskets, chain and acces- 
sories Youngstown Welding & Eng'g 


536. Plating Solutions 
Bulletin 12 on electric heating of 
pickling and plating solution Pyrosil 


537. Plating Wastes 

8-page reprint on ion exchange treat- 
ment of plating wastes. Cost compari- 
son. Permutit Co 


538. Pots 
Bulletin N-1 on pressed steel pots for 


lead, salt, oil tempering and metal melt- 
ing. Eclipse Fuel Engineering 


539. Powder Metallurgy 

32-page handbook gives 24 case his- 
tories of parts designed or redesigned 
for powder metal production Cost 
comparisons; definitions of terms and 
list of standards. New Jersey Zinc 


540.) Precision Forgings 

Data folder on small metal parts 
forged to within a few thousandths 
Utica Drop Forge 


Precision Metalworking 

16-page bulletin on services for melt- 
ing and casting small ingots, forging 
and precision rolling, slitting, straight- 
ening and heat treating to close toler- 
ances. Precision Mfg. Services, Hamil- 
ton Watch Co 


542. Press Applications 
20-page bulletin shows variety of 
press applications. Hydraulic Press Mig 


543.) Punches and Dies 
36-page Catalog 152A on punches, 
dies and accessories Ward Machinery 


544.) Pyrometer Supplies 
Buyers Guide for pyrometer ~ 
No. 100-4. Minneapolis-Honeywell 


515. Pyrometer Supplies 
56-page Users’ Manual and Buyer 

Guide. Specifications, price thermo- 

couple calibration data. Bristol Co 


516. Pyrometers 

Data sheets on high resistance indi- 
cating pyrometer Also controls and 
resistance thermometer West Instr 


Bulletin 120 on use of heat exchangers Sa 
to provide heat control in quenching 553. 


“Handbook on Quenching” gives com- 
plete information ; 


Quenching 


Niagara Blower 


Quenching mation 0 
Data sheet on mixer for agitation of ! ! 
quenching liquids. Chemineer soa 


Quenching 


F. Houghton 


555. Rocket Nozzles 
Radiography Data Sheet 522 on four materials of 
12-page bulletin on X-ray inspection promise for rocket nozzles. Norton Co 
Industrial X-Ray, Inc 

Reamer Selector 550. Roll Formed Shapes es 
Pocket-size selector lists 143 hole sizes 24-page Bulletin 1053 on designing 
which can be reamed. Lavallee & Ide forming and producing shapes from 
. ferrous and nonferrous metal Roll 

Recorders and Controllers Formed Products Co 


40-page Catalog ND44‘1) on indicat- 


ine recorders and controllers. Leeds & 
Northrup 


Refractories 


20-page booklet gives technical intor- 
on super refractories. Re/frac- 


Resistance Testing 
Bulletin 100 on production tester for 
measuring electrical resistance. Rubicon 


(Continued on p. 32-A 


Carborundum Co 


CASTINGS 


... Normalize magnesium, aluminum, cast-iron castings by “quick-ageing.” 


The remarkable results in stabilizing, toughening and normalizing 
metals effected by Sub-Zeroing make the Sub-Zero freezer an essential 
part of every modern heat treating department 


And, Sub-Zero freezers are built to meet heat treating production needs. 
Extremely compact, they have maximum 


minimum floor space 


fac ilitate maintenance 


Available on request: 


* Test Results on Sub-Zeroing 


* Complete Line Catalog 


Representatives in Principal Industrial Areas 


\ products co. 


3930-R2 Reading Road «+ Cincinnati 29, Ohio 


STABILIZE ALLOY STEELS 


... Stabilize alloy steels by complete change of austenite to martensite 


TOUGHEN 


... Increase toughness, hardness and life of perishable tools up to 400% 


sub- ZERO 


chilling capacity within 
ficient, uniform chilling is assured by an 
exclusive “heat sponge” design of refrigerant coils. Inner shell 
is of 446° steel to permit handling heavy metal parts. Standard 
motors, compressors and controls are used throughout to 


chilling! 
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METAL 


BaW ERW Carbon Steel 
Mechanical Tubing 


Uniform wall thickness and concentricity permit 
the frequent use of tubing in the “as is’ condi- 
tion, even for such rotating parts as conveyor 
rolls, thus eliminating costly machining oper- 
ations. Fabricators who insist upon B& W Elec- 


* tric-Resistance-Welded Carbon Steel Mechanical 


Tubing know that they can use standard methods 
of joining, forming, and fabrication with com- 
plete assurance of uniform workability. 

B&W ERW Tubing may be supplied co/d- 
rolled or hot-rolled. Cold-rolled tubing is rec- 
ommended where close limits are required on 


gage and inside diameter, where superior quality 
finish is necessary for plating, polishing or lac- 
quering, or where close control of hardness or 
temper is desired. For most operations not in- 
volving these requirements, hot-rolled steel will 
prove equally satisfactory. 

B&W Bulletin TB-333 contains valuable tips 
on how to make better products for less money, 
and is yours for the asking. Friendly Mr. Tubes 
—your nearby B& W Tube Representative—will 
be happy to discuss your specific tubing require- 
ments at your convenience. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa. — Seamless Tubing; Welded Stainless Steel 
Alliance, Ohio — Welded Carbon Steel Tubing 
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COLMAN 


Wheelco 
Instruments 


Check . . . calibrate precisely 
all temperature instruments 


Ruggedly constructed instrument 
gives dependable service under all conditions 


Designed orimarily for precision checking and calibrating of 
femperature measuring instruments, the Wheeleo Portable Po 
tentiometer is ideal for both laboratory and field work It is 
completely self-contained, with a special compartment to aceom 
modate dry cells for supplying current to the potentiometric 
cireut, plus voltage to energize instruments during calibration 


check- This comple tely packaged units livhtwe iwht compact 


in size and designed for convenient handling. For free demon 
stration or descriptive cat tlog. send coupon now, 


WHEELCO INSTRUMENTS DIVISION, DEPT. H., 1518 ROCK STREET, 
BARBER-COLMAN COMPANY, ROCKFORD, ILLINOIS 


eed Please Bulletin A502 
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BARBER-COLMAN COMPANY, ROCKFORD, ILLINOIS 


industrial Instruments ¢ Autor 


VERG 


s and Operators 


stic Cont Airl n Products Aircraft Control 


s Small Motor 
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Textile Mact nery 
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ata (Continued from p. 31) 571. Soldering Aluminum 586. Steel 52100 

557. Salt Bath Control Article on techniques and materials for Data sheet on high-purity 5210 
Data sheet 5.2-5 describes instrumen- soldering aluminum. Reynolds Metals made by vacuum melting. V 

tation for temperature control of sali $72. Soldering Irons 

steel, Minneapolis-Honeywell Folder on electric. soldering irons, 587. Steel Plate 

pers ‘ : other soldering equipment. IJnsulation Slide chart gives plate weigl 

558. Salt Bath Furnaces & Wires, Inc various widths, thicknesses. L1 

oid Sante Thickness Tester 588. Steel Plate 

Measurement of wall thickness from 32-page catalog 1243 on stee 

559. Salt Baths one side by sonic method. Branson for carburizing, heat treatin 


welding y uses illustrated 
welding. Many uses illustré 
park sting Holliday 


20-page spark test guide feature 


75-page manual on salt baths for case 574. 
hardening and heat treating. DuPont 


560. Salt Baths spark diagrams of 13 standard tool and 589. Steel Tubing 
28-page book deals with heat treat- die steels. Carpenter Steel 12-page bulletin on_ electric 


ment, carburizing, bath maintenance, steel tube. Wolverine Tube 


575. Specifications Index 


ant ty pre 1utions. American Cyanamid 28-page cross index lists copper alloy 590. Steel Tubing 
. 561. Saws specifications of nine different Govern- 48-page Handbook F-3 on fabr 
Catalog C-53 describes 35 models of ment agencies. American Brass and forging steel tubing B 
tal<c aws -- shaping, cutting and joining ope 
metal-cutting saw Armstrong-Blum 576. Spun-End Tube - OP 
described. Ohio Seamless Tube 
562. Serew Thread Inserts 32-page brochure on applications of pe ‘ 
16-page book of design data and spun end tube in copper, brass and a9. Stereomicroscopes 
. specifications on screw thread bushing: aluminum; 19 cases. Wolverine Tube 20-page brochure on microsco 
of helically coiled wire, for aluminum, 577. Stainless Fabrication three-dimensional magnification 
magnesium, iron, steel, plastics or wood 133-page book covers welding, rivet- 45 diameters. Bausch & Lomb 
Extensive tabular data and installation ing, soldering, joint design, machining 592.) Strain Gages 
guide are included Heli-Coil Corp forming, annealing, pickling, finishing Article on fatigue life of SR-4 
563. Shearing of stainless steels. U. S. Steel gages, in Testing Topics. Be 
16-page catalog on _ pivoted- blade 578. Stainless Fastenings Lima-Hamilton 
a or es metal up to 1.25 in 20-page catalog of stainless steel cap 593. Stress Relief of Tita 
eR. Cleve and Crane & Engineering screws, nuts, washers, machine screws, April “Review” gives data or 
564. Shot Blasting sheet metal aga _ se pipe fit- temperature combinations for 
16-page “Primer on the Use of Shot Screw relief of titanium. Rem-Cru 
and Grit". Problems of blast cleaning 579. Stainless Steel 594.) Subzero Freezer 
operations Hickman, Williams 20-page book on uses of stainless 8-page folder on portable 
565. Shot Peening steels. Electro Metallurgical 110-volt a.c., operating to — 180 
24-page book gives 21 applications 580. Stainless Steel ating, hardening, sta 
« 7 refere t Ing liance 
of shot peening, 37 references. Metal Bulletin gives examples of five types ind le n evove pplian 


Improvement Co 


rs of stainless steel castings. Sivyer 595. Subzero Tests 

566. Silicon Bronze 581. Stainless Steel 62-page bulletin on equipme 
Article on silicon bronze from “Lav- Bulletin shows plates, forgings, sheets, low-temperature tests. Bowser 

ingot Technical Journal”. Lavin tank heads, flanges. G. O. Carlson nical Refrigeration 

567. Silver Brazing 582. Stainless Steel 596. Subzero Treatment 
10-page technical bulletin on brazing Slide chart. Set top at a certain 12-page bulletin on subzero tre 

preforms. Specifications for 13 types fabricating operation, bottom show of tool steel and increase in t 

of joints. Lucas-Milhaupt rating of each standard grade. On re- resulting. Sub-Zero Products 

568. Silve verse side, heat treating and corrosion =907 

ilver Brazing data are given. Carpenter Steel 97. uper High 


Series of eight technical bulletins on Folder on molybdenum, 8% 


silver brazing. Joint strength, design, 583. Stainless Steel high speed steel for use at sp 

stress analysis, heat treatment, fluxes 32-page book on corrosion resistance to 25 greater than with o 

Handy & Harman of stainless steels. 18 tables on test high speed steel Heat trea 

ac sutral ¢ alk: otectiv ‘oatings and uses 
« Ss ‘ in acid, neutral and alkaline solution protective Coa 

569. Slitters International Nickel Sterling 


Illustrated Slitter Book gives infor- 


mation on merits of different types and 584. Stainless Tubing 598. Surface Temperatur 
sizes of slitters and accessories Eco- 6-page reprint “Tips on Stainless fo: Pyrocon bulletin on hand-hel 
nomics of slitter operation. Yoder Co Aircraft Hydraulics Design and fab mocouple-type instrument for 1 

rication. Superior Tube in and indicating surface te 


570. Soldering Aluminum 


6-page folder on use of a noncorro- 585. Stainless Tubing ing Labs 

sive flux for soldering aluminum. Data 28-page book on corrosion, uses and a ain or ‘ 

on joint strength and ductility. IJnsu- fabrication of ‘stainless steel tubing 099, Pelevision, Industriz 

lation and Wires, Inc Steel and Tubes Div., Republic Reprint includes applications t 
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"nse Heat Treat Furnace Layout 


plate weights for 
nesses. Lukens 


... 2nd of a Series 


43 on steel plate 
at treating and 
illustrated. W. J 


g 

n electric welded 
> Tube 


F-3 on fabricating 
tubing Bending, 
joining operations 
nless Tube 
scopes 

nm microscopes for 
agnification up to 
.& Lomb 


ife of SR-4 strain 
Topics Baldwin- 


‘f of Titanium 
es data on time- 
ations for stress 
tem-Cru 


Annealing furnace Acid bath 
portable freezer 


1g to 180 F., for 8) Hot salt quench Oo Wash 


lening, stabilizing 
Appliance Wash Oo Oil dip 


sts 
yn equipment for 
LS Bowser Tech- 


catment 

ubzero treatment 
crease in tool life 
Products 


Speed Steel 

lenum, 8% cobalt 
‘use at speeds 20 
an with ordinary 
Heat treatments 
and uses Firth 


mperatures This ‘‘U-type” furnace layout by Holcroft ties right into 


n hand-held ther- 


iment for measur- F the production line of a large automotive plant. 

surface tempera- 
"The unit anneals, descales and desands 10,000 pounds of 
Industrial castings each hour. After annealing, the stock is dipped 


»plications to melt- 


in a salt quench, rinsed in water, bathed in acid, water- 
washed again, and dipped into a soluble oil to prevent 
rust. A return conveyor automatically brings the trays 
back to the loading point. 


FIRST CLASS 


Unusual layouts like this present no particular problem 
(Sec. 34 -L. aR.) 
Cleveland, Ohio for Holcroft. After all, it’s an inherent part of the job 


to be completely responsible for the work—from the 
time it is to be heat treated to the time it's ready for 
finishing operations. It's the type of work Holcroft does 
well. Holcroft & Company, 6545 Epworth, Detroit 10, 
Michigan. 


ov 


PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 
— c= 


CHICAGO 9 CLEVELAND 15 HOUSTON CANADA furore 
1H Brodley, A. A. Engethardt Wallace F. Schott McArdle Walker Metal Products. Ltd 
4209 South Western Blvd 1900 Euclid Ave 5724 Novigation Blvd Windsor, Ontorie Poris 8, Frome 
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ing and heating furnaces 
Power Specialty 


600. Temperature Control 
36-page bulletin P 1245 on new elec- 

tronic instruments for recording and 

indicating variables. Bristol Co 


601. Tempering 
Reprint of article on controlled at- 
mosphere tempering. IJpsen 


602. Tempilstiks 

“Basic Guide to Ferrous Metallurgy”, 
a plastic laminated wall chart in color 
Claud S. Gordon 


603. Test Specimens 

Common metals and alloys mounted 
and identified. Photomicrographs, an- 
alyses, hardness data for comparison 
or teaching. Adolph I. Buehler 


6014. Testing 

Bulletin on test units to combine 
temperature range from +185 to — 100 
F., relative humidity from 20 to 95%, 
and altitude simulation from atmos- 
pheric to 80,000 ft. Bowser 


605. Testing 

Bulletin on mechanical and nonde- 
structive testing and on certification in 
accordance with procedure set up by 
the American Standards Association 
American Standards Testing Bureau 


606. ‘Testing Equipment 

64-page illustrated catalog lists more 
than 115 testing and measuring devices 
for laboratory and production line use 
General Electric 


607. Testing Machines 

32-page catalog on hydraulic testing 
machines 10 models described; also 
accessories. Riehle 


608. ‘Textured Stainless 
Folder on stainless to conserve alloys 
and reduce weight Rigidized Metals 


609, Data 

42-page Bulletin TC-9 on thermo- 
couples, radiation detectors, resistance 
bulbs, accessories Wheelco 


610. Titanium 

30-page data book on properties of 
commercially pure and alloy titanium, 
melting, forging and rolling. 16 charts 
and micros; 4 hardness conversion 
curves for titanium. Republic Steel 


oll. 


Diamond 


Tool Steel Failures 


124-page book, “Tool Steel Trouble 
Shooter”, analyzes 107 tool failures and 
ag$igns causes as among tool design 
faults, tool steel faults, improper heat 
treatment, mechanical and operational 
Bethlehem Steel 


factors. 


August, 1953 


612. 
Bulletin 


steel 


613. 


Twist 


614. 


Full 


tions 


and 


and 


Pool Steel Heat Treat 
1147EE on electric furnace 
for heat treatment of high speed tool 
Hevi Duty 

Pool Steel Selector 
the dial of the 
selector and read off the tool steel for 
your application 


9-in. circular 


Crucible Steel 


Tool Steels 
information 

heat 
carbon-vanadium 


on uses, 


Vanadium-Alloys Steel Co 


composi- 
treatment of carbon 
tool steels 


615. 


10-page book on hydrofluoric 
acid anhydrous deals with phvsical 


prope 


tion 


VSIS. 


Hydrofluoric Acid 


types 


rties 


materials 
of 
dling, storage, sampling and anal 
Harshau 


ot 


construction, 


Chemical 


construc 


han 


616. 


Bulletin on fully automatic transfer 
machines that combine double-end ma- 
chining and cutting to accurate length 
Motch & Merryweather 


617. 


46-page book on tube life in high- 
yressure high-temperature applications 
Results of a great number of investi- 
Babcock & Wilcox 


8-page technical information bulletin 


Transfer Machines 


Tubing Failures 


gations of failures 


618. 


Tungsten Alloy 


325 349 373 397 421 445 469 493 
326 350 374 398 422 446 470 494 
327 351 375 399 423 447 471 495 
328 352 376 400 424 448 472 496 
329 353 377 401 425 449 473 497 
330 354 378 402 426 450 474 498 
331 355 379 403 427 451 475 499 
332 356 380 404 428 452 476 500 
333 357 381 405 429 453 477 501 
334 358 382 406 430 454 478 502 
335 359 383 407 431 455 479 503 
336 360 384 408 432 456 480 504 
337 361 385 409 433 457 481 505 
338 362 386 410 434 458 482 506 
339 363 387 411 435 459 483 507 
340 364 388 412 436 460 484 508 
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Please have literature circled at the left sent to me. 


Name 


Title 


Company 


Address 


City and State 


Postcard must be mailed prior to November 1, 1953— 
Students should write direct to manufacturers. 


on tungsten-base alloy Mechanical 
and corrosion properties; joining, ma- 
chining, uses. P. R. Mallory & Co 


619. Universal Machine 

Bulletin 118 on machine for turning, 
grinding, milling, drilling and other 
operations. Newage 
620. Vacuum Calculator 

Slide rule for quick calculation of 
data necessary in vacuum engineering 
and processing for instance, pump 
capacities and time to reach given 
vacuum Pertinent conversion tables 
on back. F. J. Stokes Machine 


621. Vacuum Pumps 
24-page Bulletin V51 on high-vacuum 
pumps and accessories. Kinney Mfg 


622. Valves 
50-page booklet on valves for the 
process industries. Gas Machinery 


623. Welding Alloy Steel 

44-page Data Book 4D covers all 
types of welding of nickel alloy steels 
International Nickel 


624. Welding Electrodes 
Bulletin on electrode selection for 
welding stainless and alloy steels. Arcos 


625. Welding Rods 

6-page bulletin on bronze welding 
rods. Table gives ASTM, AWS and 
Government specifications. Titan Metal 


626. Welding Steel 
12-page booklet guides users of low- 
alloy, low-hydrogen electrodes. Arcos 


627. Weldments 
16-page bulletin illustrates a variety 
of steel weldments Struthers Wells 


628. Weld-Rod Dehydrating 
Bulletin on low-hydrogen electrode 
stabilizer. Specifications of equipment 
for dehydrating mineral shielding on 
low-hydrogen electrodes. Archer 


629. Wire Mesh Belts 

140-page manual on conveyor design, 
belt specifications, metallurgical data 
Cambridge Wire Cloth 


630. Wire Straightening 

Bulletin 52-C describes precision ma- 
chine for straightening small wire with 
extreme accuracy Applies to round 
wire 0.007 to 0.125 in. diameter of fer- 
rous or nonferrous metal. Medart Co 


631. X-Ray Diffraction 
Analytical applications of X-ray 
diffraction using direct measurement 
techniques. X-Ray Dept., G.E 
632. X-Ray Supplies 
50-page catalog of industrial X-ray 
supplies and accessories. Westinghouse 


i 

I 

ae 517 541 565 589 613 

cae 519 543 567 591 615 

520 544 568 592 616 
ae 521 545 569 593 617 

592 546 570 594 618 | 

524 548 572 596 620 

ee 525 549 573 597 621 

526 550 574 598 622 

527 551 575 599 623 | ' 

a: 528 552 576 600 624 ; 

530 554 578 2 626 
ae 531 555 579 603 627 : 
a 532 556 580 604 628 ' 
poe 341 365 389 413 437 461 485 509 533 557 581 605 629 a 
eee ae 342 366 390 414 438 462 486 510 534 558 582 606 630 : 
- 343 367 391 415 439 463 487 511 535 559 583 607 631 
Pe 344 368 392 416 440 464 488 512 536 560 584 608 632 a 

se 345 369 393 417 441 465 489 513 537 561 585 609 ; 

3+ ae 346 370 394 418 442 466 490 514 538 562 586 610 ; 

jBaee 347 371 395 419 443 467 491 515 539 563 587 611 

ean 348 372 396 420 444 468 492 516 540 564 588 612 - 


3, fabrication becouse cf inferior Yaw materials, Avoid this risk— 


COBALT CHROME 


cold work die steels 


Latrobe is the one source for thle “DESEGATIZED” cold 
work die stceis—each of them uniform in structure, 
nom-deforming and abrosion resistont. 


Cobalt Chrome .. . for long-run dies, possesses superior 
obrosign resistence, holds super keen cutting edge. 

Select 8B... 5% chromium air die steel, easily 
machined, long weoring, has m@ximum toughness. 

Olympic die steal perfedily balonced for toughness, weor 
resistance onc! mochinability, pepuler for intricate cold work 
applications. 

GSN .. . the cil-hordening steel in this group, combines high 
hardness ond compressive strength with excellent weor. 

BR-4 . “bear for wear” patented super abrasion 
resistor! steel provides the wiimate in wear resistance. 


The cost of the finished dies you Make or use is far too yreat 
for you to gamble with expensive failure during or after 


specify “DESEGATIZED” die steets for your next cold work dies. 


Sole Producers of “DESEGATIZED” Steels 


LATROBE STEEL COMPANY 


Latrobe, Pennsylvania 
Sales offices and warehouses 
BOSTON BUFFALO CHICAGO CLEVELAND DAYTON DETROIT HARTFORD LATROBE Mill LOS ANGELES 
MILWAUKEE NEW YORK PITTSBURGH PHILADELPHIA ST. LOUIS TOLEDO 


Foreign offices in 
BRUSSELS PARIS GENEVA MILAN ROTTERDAM 


¥ 
osm 


When the North American F-86 Sabre Jet swoops in for a 
landing, two steel fingers control the landing shock. Like 
fingers in a dike, the pins meter hydraulic fluid through a 
small orifice to cushion the landing. Varied contour of the 
pin serves to vary resistance developed. 


These pins are Urica forgings, and point up an unusual 
development story. Under conventional forging methods, 
they would be expensive to produce because of immense 
machining required. Forging is practical only because 
Urica has a “short-cut” production method for upsetting 
far greater than the standard three diameters. 


They start by upsetting 
15s diameters 


Each pin starts as a 44” diameter, 212” bar of SAE 4130. 
In one of Utica’s electrical upsetting machines 114%” is 
upset—more than half the bar and, actually, 15% di- 
ameters! The bulb on the end is forged to rough shape, then 
machined to final dimensions. The Utica forged part 
replaced the original part which was welded and required 
extensive machining. The new full-forged part has greater 


strength and requires much less machining. We are very 
proud the Cleveland Pneumatic Tool Co. picked Utica 
Drop Forge for this important defense job. 


New forging techniques 
ready for tomorrow 


In defense production, Utica has helped pioneer new 
techniques in forging both the old and the “new” hard-to- 
handle metals. Perhaps we can serve you—fomorrow . . . 
with forgings for advanced new products that will be 
tomorrow’s leaders. 


Our new booklet ‘File Facts on 
Precision Forgings” outlines 
UTICA’S methods and facilities, 
now totally engaged in de- 
fense production, but ulti- 
mately generally available. 
Send for your free copy. 


Jobs available for tech- 
nically trained personnel 


UTICA DROP FORGE & TOOL CORPORATION 


FORGINGS 


UTICA 4, NEW YORK 


MAKERS OF THE FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE WRENCHES 
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Deéubles Tractor Fiatehing Production tok CASE! 


A FINISHED TRACTOR 
every minutes! 


Tractor finishing at the J. I. Case tractor plant, Rock 
Island, I1l., has been doubled and quality of finish raised to 
a new high with this modern finishing system designed, 
built and installed by Despatch. Housed in a new, well 
lighted building the system is giving Case tractors a rich, 
durable baked on finish in the familiar Case Flambeau 
Red. The operation includes washing, painting and finish 
baking accomplished as the tractors move on a 600-ft. 
continuous monorail convevor. It's all done in a fraction 
of the time formerly required on another system, and at 
reduced labor and material costs 


After loading the conveyor enters 4-stage washer where tractor 

gets a 160° F. phosphate wash, cold water mist bath, and 180° | 

hot water rinse 


2 Tractors are spray painted as they move through staggered water 

wash spray booths, each 20 feet long. Paint is heated to 170° I 
—eliminates need for thinner and allows closer spraying to cut 
down overspray. Each unit receives one coat which represents 
2 gallons pps 


3 A lasting, weather resistant finish is baked on at a temperature of 

225) F. inthis 96-ft. oven heated by steam from the Case central 
steam plant. As the tractor emerges from the oven, tires Coming 
to the area via another conveyor line are mounted, and other 
parts are added to complete the unit. Tractors are taken off the 
conveyor in the unload zone at the extreme left and driven away 
under their own power 


LET DESPATCH MODERNIZE YOUR FINISHING OPERATIONS 


Now is the time to replace your obsolete finishing system 
with a modern Despatch system. Increased production, 
higher quality and lower costs will result. Despatch engi. 
neers are ready to analyze your problem and plan a system 
best suited to fit your particular needs 


Write, wire or call Dept. P today for further details. 


DESPATCH 


Soles Offices in all Principal Cities 
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SILICON BRONZE OFFERS STRENGTH, DURABILITY AND 


ia 
‘ 


ATTRACTIVE FINISH IN THE “AS CAST” CONDITION. 
Builders of high speed ships and modern marine equip- 
ment demand the finest metals available. Because of 
their high strength, ductility and excellent corrosion 
resistance, cast Silicon Bronzes meet all these require- 
ments in the form of non-magnetic, non-sparking appli- 
cations, pumps, special bushings, value parts, fasteners, 
brackets and structural parts. 

The needs of many other industries are also admirably 


served through the superior properties of these copper- 
silicon and copper-silicon-zinc groups of casting alloys. 


Write for your copy of the 8-page Lovingot Technical Journal — Vol. 9, No. 2 — 


Why Castings Are Lost 


FREE 
Specify—LAVIN NON FERROUS INGOT—Quality 


Producers of Zinc Base Die Casting Alloys 
S. KEDZIE AVENUE _ CHICAGO 23, ILLINOIS 


REPRESENTATIVES 
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Stokes equipment is used for the shelf-drying 
of procaine penicillin under vacuum at the New 


Brunswick, N. J. plant of E. R. Squibb & Sons 


One of the uses for the complete custom-built installation of Stokes vacuum freeze 
drying equipment in Pitman-Moore Company's new million-dollar plant at Indian 
apolis, Ind. is to produce gamma globulin to combat poliomyelitis 
is drying the material from its frozen state 


One of the steps 
Operotors ore shown removing trays 
of gamma globulin from Stokes freeze dryers at temperatures of 40° below zero F 


IN VACUUM ENGINEERING... 
NOTHING SUCCEEDS LIKE SUCCESS! 


Stokes’ success in the application of Vacuum Engineering 
to industry is based on the practical experience of many years 
in the study and practice of vacuum processing. 


The first commercial production of blood plasma to save human 
lives was initiated by Stokes engineers on Stokes vacuum 
processing equipment. Hog cholera serum to protect and 
increase the world’s meat supply is largely produced on 
Stokes equipment by vacuum processing methods. More recently, 
Stokes freeze-drying equipment has been used to produce 
gamma globulin, the first real ray of hope in 
the fight against paralytic poliomyelitis 


New markets for low-cost metals and plastics which simulate 
more costly pieces have been created through the use of Stokes 
vacuum metallizing equipment. Electric and electronic 


Diesel locomotive armature being removed, after impreg 


equipment is now processed in Stokes vacuum impregnation units 
nation, from Stokes high vacuum impregnating tank in 7 J 
to prepare it for the heavy loads and exacting requirements 
Sonta Fe Railway. Electric motors for the Santa Fe's of modern electric and electronic practice 
Chief ond ‘Super Chief develop such excessive heot wy: 
that ordinary insulotion would swell or burst, causing Stokes is FIRST in Vacuum Engineering by virtue of 
rotors with protective resins unde nig v vu 
in Stokes impregnators, each turn of wire is held rigidly production equipment. You are invited, without 


in ploce and the motors operate without interruption 


obligation, to consult with Stokes Vacuum Engineers 
on any phase of Vacuum Engineering —- drying, 
freeze-drying, metallizing, impregnation or 

vacuum furnace processing which can be 

applied to your business 


F. J. Srokes MACHINE COMPANY, PHILADELPHIA 20, Pa. 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages industrial Tabletting 


Powder Metal and Plastics Molding Presses ( Pharmaceutical Equipment 
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ORE ACCURATE FORGINGS at 
HIGH PRODUCTION SPEEDS 


AJAX PRESSES are built in a wide range of sizes 
FIVE HUNDRED TO EIGHT THOUSAND TONS CAPACITY 


WRITE FOR BULLETIN 75B 


DEWART BUILDING 
NEW LONDON, CONN 


2 
i 
| 
EUCLID BRANCH P. 0. CLEVELAND 17, 
CHICAGO 3, ILLINOIS 
INCIP NTRIES OF THE WORLD 


Detroit Electric Furnace Produces 
6-ib. Investment Castings 
in 7-13 Minutes All Day Long 


This new Detroit Electric Furnace is designed for 
better, faster investment casting. There’s no pour- 
ing, ladling or handling of molten metal. You get 
fast melting plus direct furnace-to-mold casting in 
one easy operation. Just charge and melt when 
ready for casting, invert the furnace and pour 
directly into attached investment. Detach the 
mold and you’re ready to repeat the cycle in 7 
to 13 minutes. * 


Fast, controlled melting by indirect arc holds 
alloy variation and carbon pick-up to a minimum. 
Low power consumption, high utilization of heat 
promotes operating economy. Uniform results 
through melt after melt mean fewer rejected 
castings, greater over-all efficiency. 


Investigate the advantages of this new high-pro- 
duction furnace for investment casting. Write 
today for details on the Type IC Detroit Electric 
Furnace. 


DETROIT EcECTRIC FURNACE DIVISION 


Kuhiman Electric Company « 


ROEKING 


Bay City, Michigan 
Foreign Representatives: in BRAZIL —Equipamentos Industrias, “Eisa’ Ltd., Sao Paulo; CHILE, ARGENTINA, PERU and VENEZUELA. M. Castelivi lnc, 
New York 7, N.Y.; MEXICO: Cia Proveedora de Industrias, Atenas 32-13, Apartado 27A3, Mexico 6, D.F., Mexico; EUROPE, ENGLAND: Birlec, Ltd., Birminghom. 


yA 


Above: Battery of Detroit IC Furnaces in precision casting foundry 


Below: Workman ready to invert furnace for casting into attached 
investment. 


Dota for Type IC. 12K VV 


t Electric Furnace 


Over-all 
Weight Melt-Cast Power 
Metal Chorae | Cycle | Consumption 
Stainless Steel 6 tb. | 13 Mir = 164 KW Ib 
Stellite 5 tb 12 Mir 140 KW ib 
Gray tron 6 Ib 12 Min 333 KW ib 
Copper 6 Ib BY, Mir 2703 KW Ib 
Yellow Brass 6 Ib Mir 179 KW Ib 


50 Broadwa 


ALGUSI 
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PRESCRIPTION...) 


Business HEADACHES’ relieved with Republic 
3-DIMENSION METALLURGICAL SERVICE 


First comes the examination of your steel “headache”. .. machinability, or tool 
life, or heat treatment, or surface finish, or excessive rejects, or any of the 
problems that you face in production. Here's where you meet the Republic 
Field Metallurgist. 


He discusses the symptoms with the other two members of Republic 3-Dimen- 
sion Metallurgical Service ... the Republic Mill Metallurgist and the Republic 
Laboratory Metallurgist. They look at your symptoms from all three angles 
... the best Republic Alloy Steel to do the job properly, to work efficiently in 
your plant to keep your costs down. 


Then . .. back comes the Republic Field Metallurgist with recommendations 
that will give you the quality your product requires at the speed you need to 
show a profit. 


Got a steel headache? Tell your Republic Sales Office representative about it 
yt . «he'll have a Republic Field Metallurgist in your plant promptly. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES «© CLEVELAND 1, OHIO 


Export Department: Chrysler Building, New York 17, N. ¥. 
... combines the extensive experi- 


ence and coordinated abilities of 
Republic's Field, Mill and Labo- 
ratory Metallurgists with the 
knowledge and skills of your own 
engineers. It has helped guide 
users of Alloy Steels in countless 
industries to the correct stecl and 
its most efthcient usage. It CAN 
DO THE SAME FOR YOU, 
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by Duro Metal P, 
Chicago, Minois, 
non-ferrous castings. 


cho 
cleaning forging* 


NEW PANGBORN BLASTMASTER BARREL 


cleans wide variety of materials 
FASTER—CHEAPER-—BETTER! 


NON-FERROUS 


Blastmaster was selected 


oducts Co, 
lor cleaning 


Huron Forge & Machine 


Co Detroit, Mich., hos 


sed the Blastmoster for 


EAD over the wide variety of mater- 

ials that Pangborn’s new Blastmaster 
RoTOBLAST “ Barrel cleans 
that have bought the barrel 


and the firms 
Then think 
of how this versatile machine can help 
you get more efficient, more rapid, and 
more economical blast cleaning in your 
Blastmaster fea- 
tures famous Pangborn RoToBLAST, that 


shop! Remember—the 


OVER 28,000 PANGBORN MACHINES 
SERVING INDUSTRY 


Saves you money these five ways: 
SAVES LABOR with push-button operation 
SAVES SPACE because machines are compact 
SAVES TIME by cleaning more loads per day 
SAVES POWER since no compressor is needed 
SAVES TOOLS because all scale is removed 


If you're interested in better, faster, 


cheaper blast cleaning, 


owe it to 
yourself to find out more about the Pang 


you 


Exclusive Blastmaster 
construction features: 


WORK CONVEYOR will not clog 
Hardened steel chain with spe 
cial metal slats designed so no 
aperture will pinch work 
Drives through V-Belt to Spur 
Gear Reducer mounted directly 
on work conveyor shoft-sim 
ple - effective -sofe 


WORK CONVEYOR TAKE-UP is 
on bottom sheft where weight 
of conveyor mokes # easier to 


adjust 


~ 


& 


AUTOMATIC THROW.OUT 
TORQUE ARM protection disen 
geges the borre! drive in case 
of jams. Works in both loading 
and unigading directions 


ABRASIVE.TIGHT 
Woven wire mesh construction 
bocked with vulcanized rubber 
Rolls up compactly when door 
is opened. Slides on rollers in 
mechanized labyrinth Alwoys 
protected agoinst abrasive oc 
tien end tumbling costings by 
heavy rubber curtain 


born Blastmaster Barrel. It's available in 
and 18 cu. ft 
details about the 


4 sizes —3, 6, 12, capacity 
Blast master 
and other equipment in the famous Pang 
write for Bulletin No. 223 
(Blastmaster Barrel) or No. 214 (all Ro 
TOBLAST equipment). Address: PANGBORN 
CORPORATION, 1800 Blvd 
Hagerstown, Maryland 


For more 


born line, 


Pangborn 


Look to Pangborn for the latest developments in 
Blast Cleaning and Dust Control equipment 


BLAST CLEANS 
CHEAPER 


with the right equipment for every job 


. 
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Quality, too, may be 
only skin-deep 


cones from the foundry ready at critical point—— necessitating 
for subsequent machining. rejection or repair. 


ing would have revealed blow- 


This apparently sound casting Machining uncovers blowholes 3 Radiograph made before machin- 


holes, saved time and money. 


For fast, non-destructive inspection, made, designs improved, new techniques developed. 
use General Electric Industrial X-Ray Chances are, there's a place for industrial x-ray in 


your business. We will be glad to appraise your needs. 
Whether you're buying or selling castings, x-ray in- Or, if you have a specific problem, GE has probably 
spection ts a high-speed, low-cost method of insuring handled a parallel situation. You can benefit from 
unvarying quality, Hidden defects in job lots or on this previous experience by writing X-Ray Department, 
production lines are detected prior to expensive finish- General Electric Co., Milwaukee 1, Wis., Rm. AS-8. 
Operations 

The above illustrations show why so many leading You can put your confidence in — 

industrics today rely on x-ray for non-destructive in- 


Spection, In many plants, X-ray is also used as a G N AL LE CT | C 


dc velopment tool — to disclose where savings can be 
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M& Looking toward the charging end of this 52-ft 
long furnace designed by R-S Products Corporation 
The CARBOFRAX skids are staggered to provide for 
expansion. Toothlike conveyor chains move the pipe 
through the furnace 


Outside view of the same furnace. > 2 


but there's even more to this skid rail story 


This furnace ts used to anneal large cast-iron pipe. It was 


put in operation by Glamorgan Pipe & Foundry Company 


ot Lynchburg, Va. in the Spring of 1947 


Week after week the CARBOFRAX“ silicon carbide 
skid rails did their job without any attention whatsoever 
for three full years. Then, less than halt the rails were 
replaced. Another partial replacement followed two 
years later. And today, some of the original rails are still 


in use after six years. But this is just halt the story! 


These retractory skids also prevented the usual troubles 


experienced when water cooling is used. That ts, the non 
cooled CARBOPRAX rails gave a hot, point-of-contact 
surtace so that the pipes heated evenly and were tree trom 
cold spots Moreover, CARBOPRAX skids cost much less 


than alloy pipe 


CARBOFRAX skid rails can provide similar benefits in 
most reheating furnaces. If you have not investigated, it 
may pay to do so, Start by vetting our complimentary 
skid rail booklet. Address: De pt. ©-53, Refractories Div., 


The Carborundum Company, Perth Amboy, N. J 


CARBORUNDUM 


Registered Trade 


Mark 
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take the brush holders and | 
rigging for instance... 


Yes, let's take the brush holders and rigging in this H-VW-M generator... 
they’re fully insulated for longer life. Look, too, at the pigtail bar which 
eliminates current passage through springs and fingers. And the special 
copper graphite brushes—they give you optimum commutator efficiency. The 
molded “equaload” shunts distribute the brush load equally, minimizing 
selective action. And that’s only the beginning... 


All these exclusive improvements are the results of over eighty years of 
constant development...a continuing policy summed up in H-VW-M Plate- 
manship—your working guarantee of the best that industry has to offer, not 
only in low-voltage generators, but in every phase of plating and polishing. 


For technical information on low-voltage generators ask for Bulletin G-102. 


Your  MANSON-VAN WINKLE-MUNNING CO, MATAWAN, N. J. 

and development laboratory PLANTS AT: MATAWAN, N J. * ANDERSON, INDIANA 

of over 80 years experience SALES OFFICES: ANDERSON . BALTIMORE ° BOSTON 

in every phase of plating and CHICAGO «+ CLEVELAND * DAYTON * DETROIT * GRAND 

polishing—of a complete RAPIDS * LOS ANGELES * LOUISVILLE * MATAWAN = 
equipment, process and sup MILWAUKEE © NEW YORK © PHILADELPHIA © PITTSBURGH 

ply Tine for every need ROCHESTER * SPRINGFIELD (MASS.) * STRATFORD (CONN. ) 

UTICA * WALLINGFORD (CONN.) 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES © EQUIPMENT © SUPPLIES 
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This one wos 
not bright 
hardened 


HOW TO BRIGHT HARDEN AND ANNEAL STAINLESS STEEL! 


NO DOUBT ABOUT WHICH ONE HAS THE TONI' 


If your production requirements call for the bright 
heat treating of stainless steel, completely free 
. you'll want to 
know more about this amazing Lindberg Stainless 
Steel Heat Treating Furnace, many of which have 
been in successful use throughout the country for 
4 years. They are specifically designed tor the heat 
treatment of stainless steels and other high alloy 


from oxidation and discoloration 


materials 


This process eliminates the need for operations 
such us pickling, sandblasting, and machining 

which are not only costly and time-consuming, 
but also often disturb the delicate balance of the 


Your “Lindberg man” will be glad to tell you more 


Apologies to Tom C 


alloying clements on the surface of the metal 


Lindberg Stainless Steel Heat Treating Furnaces 
are built with purging chambers at both the charg- 
ing and the discharging ends. This eliminates the 
chance of work chamber atmosphere becoming 
contaminated by either oxygen or water vapor. . 


which will oxidize stainless steel 


These furnaces use protective atmosphere sup- 
plied by Lindberg HYAM Hydryzing Generators. 
Atmosphere 


(75% 


dissociated 
nitrogen. . 


consists” of ammonia 


dew point, 


hydrogen and 25 
minus 60 F) 


call him 


LINDBERG FURNACES 


Lindberg Engineering Company * 2445 W. Hubbard Street + Chicago 12, Illinois 
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case-hardening of gears 


with efficient GAS equipment 


processing time 75? 


The process efficiency of GAS for heat-treating 
is emphasized by the flexible equipment 
employed by Wesley Steel Treating Company, 
Milwaukee, to case-harden gears and sprockets 
up to 60” diameter. 


Case depth and hardness are completely and precisely controlled in 
this ethcient GAS heat-treating installation. Because the unit is so 
simply adjusted for applying the productive flames of GAS to gears of 
varying diameters, this modern GAS equipment is flexible enough for 
a wide range of heat-treating applications. 

The process efficiency of GAS for heat-treating is demonstrated by 
the important time reduction from | hour with previous equipment 
to 15 minutes with this modern GAS installation. Furthermore, the 
complete controllability of the heating and quenching cycle im this 
unit has reduced the rejects in gears and sprockets of every size. 


There are many important reasons why GAS is the ideal fuel 


FOR INDUSTRIAL PROCESSING 


for production-line processing. You'll find it worthwhile to 


evaluate the advantages of GAS versus other processing methods. 


AMERICAN GAS ASSOCIATION 
420 LEXINGTON AVENUE + NEW YORK 17, NEW YORK 
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NAX 


HIGH-TENSILE STEEL 


for Lighter Weight, 


Longer Life and 


Operating Economy 


N-A-X HIGH-TENSILE, having 502% greater strength than mild 
carbon steel, permits the use of thinner sections — resulting 
in lighter weight of products. It is a low-alloy steel possessing 
much greater resistance to corrosion than mild carbon steel 
with either painted or unpainted surfaces. Combined with 
this characteristic, it has high fatigue and toughness values 
at normal and sub-zero temperatures, and the abrasion resist- 
ance of a medium high carbon steel — resulting in longer life 


ol prod icts 


N-A-X HIGH-TENSILE, with its higher physical properties, can 
be readily formed into the most difficult stamped shapes, 
and its response to welding, by any method, is excellent. Due 
to its inherently tine grain and higher hardness, it can be 
ground and polished to a high degree of lustre at lower cost 


than can mild carbon steel. 


Savings in vehicle weight, with no loss in structural strength, 
increase the payload ratio and give greater Operalung economy 
when you make it a point to specify N-A-X HIGH-TENSILE steel 


for your highway equipment. 


xeep Your SCRAP movinc TO Your DEALER 


NAX 


WIGH- TENSILE STEEL 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division 


CORPORATION 
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Surprising, the confidence that people have 
in spark plugs. No one stops to question how 
many “sparks” they're good for, because long- 
life performance has come to be taken for 
granted. Yet, when you get right down to it, 
you'll find good reasons for this complete con- 
sumer confidence. And, from a “sparking” point 
of view, perhaps the most important is the al- 
most universal use of special Hoskins alloys for 
the vital electrode wires. 

Producing the wire that sparks your car to power 
is a tough and tricky business. It requires special 
care in the selection of raw materials. Special 
melting and production techniques. Plus ex- 
iremely close control over alloy composition and 
uniformity of quality throughout the entire man- 
ufacturing process. 

Yet that’s exactly the kind of alloy that Hoskins 
is qualified to produce best. For, among the other 
quality-controlled alloys developed and manufac- 


ark Plu 


tured by Hoskins are: Alloy 717—for facing engine 
valves; Alloy 785—for brazing belts; Alloy 502 
—for countless heat resistant mechanical applica- 
tions. Then, too, there are the Chromel-Alumel 
thermocouple alloys . .. guaranteed to register 
true temperature-EMF values within specified 
close limits. And, of course, Hoskins CHROMEL 

. the original nickel-chromium resistance alloy 
used as heating elements and cold resistors in 
countless different products. 


Heating elements made of 
Hoskins Chrome! deliver full- 
tated power throughout their 
long and useful life. 


Hot stuff for hot jobs! 
Hoskins Alloy 502 is ideally 
suited to many mechanical- 
structural applications. 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE, DETROIT 8, MICHIGAN 


Chrome!-Alumel thermo- 
couple alloys accurately 
measure exhaust tempera- 
tures of jet aircraft engines. 


4 
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New development 


in rare-earth research 


Lan-cer-amp 10 is the fruition of con 
tinuing research in the plant and labora 
tories of American Metallurgical Product 


Company. [It consists of vacuum-produced 


rare-earth metals combined with a revolu 

tionary new catalytic agent and sealed in . 

i heavy steel bomb which sinks to the 
| 

bottom of the ladle before it disintegrate 

thus providing better mechanical disper : 

ion in the molten metal. Lan-cer-amp 


10 requires no changes in melting prac 


tice It 1 the least expensive method 
current] in existence, of adding rare 
earth to steel. Full production has been 
ittuined and order ire bemg accepted 


for reasonable delivery 


American 
Metallurgical 


Products Company 
3600 Forbes Street - Pittsburgh 13, Pa. 
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Yep!...there 

really is a sandman! 

Sivyer’s sandman, 

however, is a symbol 

of vigilance... 

for he uses special equipment 
and a broad practical knowledge to test 
sand for specific moulding jobs. 
Dimensional accuracy, the finish, even the 
internal flawlessness of a casting 
may depend on his tests for proper bond, 
grain size, and permeability. 
The unique skill of our sand laboratories 
is another Sivyer service that insures 


wake up to better 
casting quality and integrity for you. steel castings 


A letter or a wire will get you prompt 


action and details on any pr 


involving high alloy and specificatior 
steel castings. Get acquainted with the 
Sivyer <§> for better castings. 
SPECIALISTS IN HIGH ALLOY AWD 


SPECIFICATION STEEL CASTINGS 


SIVYER STEEL CASTING COMPANY © 
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WHAT DOES FIRTH STERLING OFFER YOU? 


( ANSWER NUMBER 2) 


ONE SOURCE FOR 
NEEDS 


THE RIGHT STEEL OR CARBIDE . . . THE 
EXACT METALLURGICAL COMBINATION 
NEEDED TO DO YOUR JOB BEST... FROM 
A SINGLE MANUFACTURING SOURCE 


The next time vou have a ditheult tooling problem we 


imvite you to callin a Firth Sterling man. 


He may be called a “tooling Spee tilist” or a “sales 


engineer”... but anyhow he’s just a fellow who under- 
stands the cutting, shaping and forming of metals like 


nobody's SS. He be al graduate or he 


may have learned the hard way on a milling cutter, draw 


bench on press, but he Anows the score, 


He can give vou an unbiased recommendation . . . be- 
cause he has approxima le ly 100 different grades of Firth 
Sterling high speed steels. and tool and die steels to 


choose from and a dozen grades of tungsten carbide in 


evervthing from die nibs toa virtually unlimited variety of 


standard and special carbide cutting tools and tps. 


All this is backed by 64 years of leadership in the 
deve lopornc nt and produc thon of sp chal purpose steels, and 
21 VCars of plone ring in carbide and “powder metallurgy” 
appli ations. 


It makes sense, that a company which engages im all 


phases of tooling metallurgy will serve your interests best. 


Remember, Firth Sterling ay a single, dependable source 


for comple i shop tooling. 


Firth Sterling Stands for Metallurgical Achievement— Past, Present, Future 


(SWALLOW 


WITH 
CONFIDENCE! 


Never give it a “second thought”... 
your capsules are pure. Because the 
producers of pharmaceuticals have 
already given purity their “first” 
thought, and enlisted the resources of 
metallurgy to assure it! 

You see, capsules are made by dip- 
ping the “teeth” of a rake-like metal 
mold into hot liquid gelatin. A thin 
coating adheres, dries and hardens on 
emergence, and the resultant half- 
capsule is stripped off by mechanical 
fingers. 

Now liquid gelatin is very corrosive 
to metal, and the scraping action of 
the strippers is abrasive. Corrosion and 
abrasion may cause contamination. So 
mold teeth of Firth Sterling Chromium 
Carbide provide maximum protection 
against these twin threats to purity. 

Why? Because Chromium Carbide is 
10 times as resistant to corrosion as 
18.8 stainless and many times more 
resistant to abrasion! Add the quali- 
ties of extreme resistance to oxidation 
at high temperatures, lower weight and 
higher coefficient of expansion to other 
carbides, capacity to take a_ hard, 
bright finish .. . and you have a metal 
to conjure with! 

Such are the attributes of Chromium 
Carbide. What uses can you make of it? 


For metallurgical specialties, needed 
in an “atomic age”, depend on Firth 
Sterling advanced research, develop- 
ment and production. Firth Sterling 
stands for metallurgical achievement . . . 
past, present, future. 


GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


OFFICES* AND WAREHOUSES BIRMINGHAM* CHICAGO CLEVELAND ODAYTON® DETROIT 
HARTFORD HOUSTON® LOS ANGELES NEW YORK" PHILADELPHIA* PITTSBSURGH*® WASHINGTON® 


PRODUCTS OF FIRTH STERLING METALLURGY 


High Speed Steels Sintered Tungsten Carbides 
Tool & Die Steels Firth Heavy Metal 
Stainless Specialties Chromium Carbides 
High Temperature Alloys High Temperature Cermets 
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...6 Color-coded 
Temperature Records 
on one ROUND Chart 


THE MULTI-RECORD DYNALOG* 


What convenience! What economy! 
You can record up to 6 related temper- 
atures on a single circular chart with 
this Foxboro Multi-Record Dynalog. 
Not only saves panel space, but sim- 
plifies comparison of records. There's 
only one pen arm — yet all 6 records 
appear in different, distinctive colors. 
Bulletin 427-1 tells the complete story. 
(Bulletin 444 describes the Multi- 
Record Pneumatic Receiver ). Write for 
your copy. The Foxboro Company,528 
Neponset Ave., Foxboro, Mass., U.S.A, 


*Reg. U.S. Pat. Of 


Check these outstanding features 


@ High speed recording — only 6 seconds 
between prints for quick detection of 
process variations, 


@ Uses convenient, low cost circular charts. 


@ Each record line has its own distinctive, 
non-smudging color. 


REG. U. S. PAT. OFF. 
FACTORIES IN THE 
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@ No battery, no standardizing. no galva- 
nometer, no slide wire. 


@ Unmatched accuracy, lowest mainte- 
nance, greatest convenience. 


e@ Available with alarms or on-off control. 
@ Thermocouple or resistance-bulb types. 


* 


MULTI-RECORD DYNALOG 


ENGLAND 


a 


STATES, CANADA, AND 
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Three types of tool 
steel solve most 
hot-work problems 


‘ Teele 
noe i 
theese ‘ ot nt 
‘ thee ‘ bye eal 
‘ ‘ 
‘ ‘ 
eal 
‘ ‘ 
me 
| \ vette 
! 
\\ 
meve ‘ ‘ 
ture b ep ‘ 
‘ 
pr 1) al 
‘ ‘ ‘ ‘ 
eh ! ar 
‘ 
the 
| 
‘ ‘ ‘ 
‘ it ‘ ‘ 
‘ ('r Mo-W nad ehror 
‘ 1) ‘ | dur 
1 ‘ er red-hard 
1) ‘ ‘ ‘ 
‘ ‘ 
hy ‘ 


slug 


Six rope stre 


lard 


we 


mus 


ne 


the 


t w 


of 


sthste 


these 


all 
ind 


av 


inds 


are rotated as 


y 


abrasion 


wear becomes 


e more than one million teet 


core 


significant 


| 0G 
+ 
A 


they converge at the closing die ond 
The dic 


ind heavy pressures It 


made of Lehigh H tool steel 
s not uncommon for 
of rope before 
of die 


set shows close up 


Wire rope “closed” by long-wearing 
dies of LEHIGH H tool steel 


Of the 

7 } 
‘ or 

brasion 
converus 
tice 
bree 
‘ 
w 
~ 
Ine 
‘ 
‘ 
the 
Phe eu 


the ele 
‘ 
‘ | 
peo tee] 
yee 
ie’ ore 
Thies alte ne 
e bew 


BETHLEHEM 


the 


Avoid sharp-cornered keyways 


corner ire the md use a round ke 
iv | ine « Tine 
tore ‘ 1 tte ‘ 
‘ ‘ tre 
rf er ‘ th ‘ 
‘le ‘ 


mal ing ol eventually the 
ne’ operation refinished for use am elosi 
trands eom larger diameter, 
around core Made in two pees closin 
machined to geeurate be 
poor derable nm ‘ ‘ 
rand the they are round nel ‘ 
puss through, at damage to tl earu i 
meurate int rt ‘lev 
‘ ‘ ‘ heat tregt ‘ ! pret 
When the wrever 


TOOL STEEL ENGINEER 


me ou i 
1 a 

rented te 
Thien 
1 te ond 
‘ 

fer 
thee 
‘ rit 


SAYS: 


2, 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast produd ore sald wy Bethlehem Pacific Coast Stas! Corporction. Export Distribvior: Bethichem Steel Expert Corparetion 
Hlot-work tool steels whieh contain large 
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At Canada Foundries and Forgings Ltd., 
Welland, Ontario, the clutch pedal forg- 
ing illustrated above, was formerly 
forged as follows: Stock was heated and 

NO. 6 REOUCEROLL upset in a 3” upsetter, then reheated 
and finish-forged in a 2500 lb. ham- 
mer. These operations required a crew 
of five men. 


R t 1) U C E RO L L | ® G Now, by substituting a No. 6 REDUCE- 


ROLL for the upsetter, the blank is 
gives these advantages: REDUCEROLLED and finish-forged on 
= the same heat. This method requires 
only four men, and it saves one pound 

of steel per forging! 


- Increases production Stock (A) measures 114 inches square 


. Does not require skilled labor by 9%, inches long, weighs 6.24 Ibs. 
. Increases forging die life REDUCEROLLED blank (B) ready for 
forging. Finished forging (C) forged on 


the original heat. Note small amount 
. Low-cost, quickly interchangeable rolls of flash. 


NATIONAL 


MACHINERY COMPANY 


TIFFIN, OHIO — SINCE 1874 


. Saves expensive material 


DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES © MAXIPRESSES © REDUCEROLLS * COLD HEADERS * BOLTMAKERS * NUT FORMERS © TAPPERS © NAILMAKERS 


Hartford Detroit Chicago 
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... when you combine it with salt 
bath carburizing or hardening 


A.y material that can be brazed at all can 
be brazed in an Ajax Electric Salt Bath Furnace—much 
faster, better and usually at lower cost. But that's only 
part of the story! 


Where a steel assembly for brazing also requires 
carburizing or hardening, the entire job can be done in 
a single heating operation so that brazing is practically 
free. Note examples on this page. 


The ‘‘secret’’ lies in brazing with brass during the 
carburizing operation. This money-saving method is pos- 
sible only with a salt bath furnace, thanks to its greater 
heating speed—so fast that no dezincification of the 
brazing metal occurs. Moreover, the steel assembly is 
brazed and carburized below 1700 F. instead of at 
2050  F. as required for copper brazing. Thus, distortion 
and grain growth are greatly reduced and furnace oper- 
ating costs are less. Conclusive tests prove that brass- 
brazed joints are fully as strong as those of copper. 

For straight brazing employing copper, silver or alu- 
minum, the Ajax furnace offers from 4- to 6-times faster 
heating cycles. Amazingly accurate temperature control 
minimizes distortion. Selective heating is easy. Scaling 
or decarburization are avoided and floor space require- 
ments are only a fraction of those required with any 
other production brazing system. 


Write fo: Ajax Bulletin (72 and Reprint (124 


Bring production batches of your materials to 
the Ajax Metallurgical Service labs foron- 
the-job demonstrations of Ajax efficiency. 


AJAX ELECTRIC COMPANY, INC. 


910 Frankford Avenue Philadelphia 23, Pa. 


Associated companies: Ajax Electric Furnace Corp; 
rp. Ajax Engineering Corp. 


Ajax Electrotherm Cor 


electric SALT BATH furnaces 


t manufacturer of heat-treating furnaces exclusively 


Ajax combined carburizingand 
brass-brazing reduced rejects 50%, effected savings 
of 51% and improved the quality of this wrench jaw. 
Steel jaw insert is brazed in place and the entire 
assembly carburized in one heating at 1675 F. Brazed 
joints must pass a test of 40,000 psi. 


N 


Carburizing and brazing of this 
motor starter assembly are done simultaneously in a 
single Ajax salt bath with one heating of the work. 
A water quench completes the job. A conventional 


carburizing bath produces a case depth of .015" in 
50 minutes. 


The laminations of this SAE-1010 steel stapler bracket 
are securely brass-brazed at the same time the surface 
is being carburized. Wearing surfaces are file hard. 
Distortion is less than .005". The entire carburizing- 
brazing operation was done in 20 minutes. 


WARP-FREE HARDENING 


Warpage on this magnetic 
lock partis negligible thanks 
to complete protection dur- 
ing hardening in a neutral 
salt bath. The flange is securely brass-brazed to the 
steel cup in the same operation. Brazing metal is con- 
fined neatly to the joint -does not spread over the parts. 
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YOUR GUESS THIS 
Machinability 
Comparison? 


ENDURO 
STAINLESS STEEL 
BARS ARE as 
MACHINABLE As 


BESSEMER SCREW STOCK 
Would Yoy Say 


(a) 42% (b) 679% (<) 1009 

(d) 33% % 90% 
4 
oy CAN APPLY the high physical and & 


chemical properties of ENDURO Stainless 


Steel to duplicate parts you're running now ‘ 
I y perience with Free-Machining ENDURO Bars. 

—and still get fast automatic production. 
If you haven't, Republic metallurgists will 

Free-Machining ENDURO Bars are cold- _ be glad to give you prompt assistance on ap- 
finished by Republic’s Union Drawn Steel _ plications, processing, and use. Free-Machin- 
Division especially for that purpose. They ing ENDURO also is available in hot-rolled 
provide close tolerances, accuracy of section, — bars and in wire. Get more details from your 


uniform soundness, and fine surface finish. nearest Republic District Sales Office, or write: 


Two grades are fully 90° as machinable as REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES CLEVELAND 1, OHIO 
to the question above, you ve probably had ex- Export Department: Chrysler Building, New York 17, N.Y 


SPA oT 


Other Republic Products include Carbon and Alloy Steels—Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 


Bessemer screw stock. Vf 9000 was your answer 
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= = = an improved water-mix base oil 
especially formulated for 
both cutting 
and grinding application 


SUPER SOLUBLE BASE 


Ox, phase of Stuart’s continuous research program on metal-working 
oils and compounds has been directed toward the formulation of a better 
water-mix Cutting and grinding fluid. A heavy duty type water-mixture 
that would improve machine efficiency on both classes of work, and which 
could be used at leaner mixtures than normally recommended for soluble oils, 


FOR WATER-MIX CUTTING APPLICATIONS. A heavy duty water-mix 
cutting fluid base, capable of filling the gap between conventional soluble 
oils and straight cutting oils, must contain more than ordinary petroleum 
oil if superior performance is to be realized. The manufacture of Dasco 
Super Soluble Base incorporates a heavy duty base oil widely known 
for its performance record on the toughest metalworking jobs. 


The advantages gained from this unique feature include superior 
performance at leaner mixtures than other heavy duty water-mixes. 
Mixtures normally start at 40 to 1 for turning, drilling, milling, sawing, 
boring, reaming. Only on some surface broaching, and round hole 
broaching operations has it been necessary to use mixtures as rich as 15 to 1, 


FOR WATER-MIX GRINDING APPLICATIONS. < ylindrical, surface, and 
centerless grinding operations call for a water-mixture with a higher 
detergency factor than that found in ordinary soluble oils. Better rust 
inhibiting and stability characteristics are required because of the leaner 
mixtures usually used for grinding. Dasco Super Soluble Base has been 
used for exceptionally long periods of time, at leaner mixtures than 

100 to 1, the recommended starting mixture, with no problems due to 
rusting, separation or rancidity. 


TWO WATER-MIXES BUILT INTO ONE. The combination of extra 
cutting value, high grinding value, excellent stability and great resistance 
to rancidity makes Dasco Super Soluble Base an ideal water-mix for both 
cutting and grinding one that has been especially formulated to give top 
performance on both classes of work at leaner mixtures than ordinarily 
recommended for other heavy duty products — and priced lower than 
normal for a product of such high quality. Send coupon for complete data. 


More Than a ‘Coolant’ is Needed SEND COUPON FOR COMPLETE DATA 
= DO. A STUART CO, 2743 5. TROY $T 
D.A. Stuart Gil Co. CHICAGO 23, iLL 


EST 1865 LIMITED Check One Have Stuart Representative Coll 


Send Data On Dasco 
TIME-TESTED CUTTING FLUIDS AND LUBRICANTS odio 


2743S. Troy St., Chicago 23, Ill. 
In Canada: R. W. Horsey Canada, Ltd. 
Subs. D. A. Stuart Oil Co., ltd 
3575 Danforth Ave.. Toronto 
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Here's a record... 
that few have ever seen! 


Ninety-nine out of LOO) metallurgists and 
heat-treaters have not vet had a chance to see a 
continuous instrument record of the carbon in 
a furnace’s carburizing gas. And probably 
not 99 out of 10.000 production men have seen 
such a sight 


But neither group is going to be untamiliar 
with this advance for much longer, because this 
valuable information is now as easy to get as a 
temperature record. It comes from a Micro 
max Carbon Recorder, which is part of the 


brand new L&N Microcarb Control. 


\lready several dozen plants have ordered 
Microcarb equipment. Here and there a pres 
ent user is letting his friends drop in for a peek. 
So, the Carbon Record will soon be pretty gen 
erally known to men who look for the modern 
way to cut carburizing costs or improve car 
burized parts. 


Every metallurgist and heat-treater will 
probably have his own idea as to exactly what 


this instrument can mean in his plant. Tech- 


nically, it shows only the percent of active 
carbon in the atmosphere of a Homocarb Fur 
nace; but practically, it shows the surface car 
bon content of the parts being carburized! 
Used with Microcarb Control, it means that 
“the carbon you set is the carbon you get.” 
You can control the surface carbon, regardless 
of whethe r you want al shallow or deep Cause: On 
familiar steels or the newer alloys 


Only Homocarb carburizing equipment of 
our new Series H can be used with Microcarb, 
because the furnace and its temperature con- 
trol must be designed to meet the needs of at 
mosphere regulation. Specific features are a 
soundly designed electric furnace with solid 
bottom retort IMpPrON¢ d tan housing and work 
support, and aerodynamically designed dis 
charge jets. Micromayx temperature control of 
the Duration-Adjusting Type is included 


The full Microcarb story will be mailed on 
request Address either our nearest office. or 
1927 Stenton Ave., Philadelphia 44, Pa 


LEEDS NORTHRUP 


Ad. Tha 
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BANNER TOOL COMPANY 


[BANNER ULE TOOLS FOR INDUSTRY 


17243 FILER AVENUE TWINGROOK 2-4900 


DETROIT 12, MICHIGAN 


June 16, 1952 


Cities Service 011 Com 
3049 E. Grand Blvd., ™, 
Detroit 2, Michigan 
Attention: Mr. P. E. Watts 


Dear Sirs: 


We called upon the services of your lubrication engineer, Mr. 
A. J. Blake, in reference to a serious staining condition which we were 
having with our soluble oil. He analyzed this condition and recommended 
one of your Chillo Oils. This oil was tried and the rust condition elim- 
inated to our satisfaction. 


To our surprise on his next visit he was dissatisfied with our 
tool life and suggested we use a soluble oil called "Chillo A". Now not 
only do we have clean machines, but tool life has been increased 20%! While 
in our plant he asked permission to "look around", which, of course, was 
granted. 


Ne were using a tapping compound with precision ground taps in 
order to hold to close tolerances. We did not consider tap breakage ex- 
cesSive but the removal of broken tapS was sometimes rather expensive. 
He recommended we use "Chillo 10Z". Then came the surprise of our lives! 


With Chillo 10Z we have gone to commercial ground taps (a 300% savings) 
and can still hold our same tolerances, with a sharper thread, increasing 


tap life a minimum of 20% plus eliminating expensive removal of broken 
taps! 


We also have a production stamping job which required a new set 


of dies every month. On his recommendation we tried Chillo 10Z with these 


dies. Now our die life has increased to at least two month 


aving 
in die life of 100%, disregarding labor cost fe also increased product 


Ss. W ion 
10> per die sharpening! 

We tried the same oil on our broaching operation and found that 
instead of making two cuts we can get the same results now with one. We 
were uSing one of your competitors’ hydraulic oils and you told us it was 

"good oil" and would give us satisfactory perfor nce. KUT, GENTLEMEN, 
WITH THE EXCELLENT SERVICE YOU HAVE GIVEN, PL Tk MONEY SAVED, 
Y( MAY REST ASSURED THAT ALL OF OUR LUBRICATING RE 


ENTS WILL BE PUR- 


SHASED FROM 


YOU. 


Yours very truly, 


TOOL 


BANNER COMPANY 


S. F. 


OLESAK 
SFO:sd 


AUGUST 1953 


PAGE 57 


> 
q . 


Chart Features 


Element Name 

Atomic Number 

Atomic Weight, 1952 Revision 

Atomic Mass Data 

Thermal Neutron Cross Section 

Element Symbol 

Stable Isotopes Color Coded in Blue 

Naturally Radioactive Isot 
Color Coded in Green 

Artificially Radioactive Isotopes 
Coded by Half-life in 6 Colors 

Radioisotope half-life 

Modes of Radioactive Decay 

Radiation Energies in Million elec- 
tron volts 

Isomeric States 


P 


Isomeric Transitions 
Nuclear Transmutation Code 
Percentage Abundance of 
Naturally Occurring Isotopes 
Fission Data (thermal fission of 
Lithographed in 8 Colors Plus 
Black and Gray 
Corrected to February 1, 1953 
Compiled and Edited by 
JOHN R. BRADFORD, Ph. D 


Director Radioiotopes Laboratory, 
Case Institute of Technology 


* International copyright 
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HARSHAW 
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8 Code Colors Identify Isotopes 
and Half Lives 


The Harshaw CHART OF THE ISOTOPES is arranged to make available, in 
an easy to use form, all the useful information about isotopes. This new and 
unusual chart is designed and lithographed in ten colors to make possible 
rapid identification of isotope half-life and nuclear stability. 


The CHART OF THE ISOTOPES is 60 by 48 inches with metal edges for hang 
ing. Printed on Texoprint, a new plastic impregnated fibre paper developed 
for navy charts, it is washable, non-creasing and extremely tear resistant. 
The guide book sent with each chart outlines instructions for reading the chart, 
and summarizes many chart applications. 


H-10950 CHART OF THE ISOTOPES— 1953 edition, complete 
with explanatory booklet. (postage paid) . . . Each $10.50 
Outside the continental limits of the United States. 
Rolled in mailing tube (air express prepaid) . . Each $18.00 
Outside the continental limits of the United States. 
Folded without metal edges (postage paid). . Each $10.50 
on or money order must accompany your order | 
Please do not send cash. 


HARSHAW SCIENTIFIC 
DIVISION OF THE HARSHAW CHEMICAL CO., CLEVELAND 4, OHIO 


Cleveland 4, Ohio Detroit 28, Mich Los Angeles 22, Calif 
BY 2 loiny Avenue ¥240 Hubbell Avenue 3237S. Garfield Avenue 


Cincinnati 13, Ohio Houston 11. Texas Philadelphia 48, Pa 


6265 Wiehe Road 6622 Supply Row Jackson & Swanson Sts 
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ae Lea mn How — There is no need to be in the middle any longer. 


No matter what you design, there is bound to 


be an He & H Tube that will serve your tubing 

: requirement better and perhaps even save you 

n& money. Examine the product that you make, 
oS J Check the tubing. Are vou u ing Seamless Brass 


and ( whe & Me taltle would do an 


equally wood job for less money? Alway 


remember that when pressure is not a factor, 
as the product illustrated above, & H 
Metalflo, the economical brazed bra tubing 
can save you real money. Originated and manu 
factured exclusively by Metalflo is cull 


another reason why ¢ sperienced tubing buyer 


H & H TUBE AND MANUFACTURING COMPANY 


Kegon ata dele mahitig of the Them 
256 North Forman Avenue, Detroit 17 7 ay ETALFLO 


44) Ridge Rd. Wethersfield, Conn. Hartford 9.1264 Outside Dimension Woll Thickness 


Main Road, Akron, Wew York. Akron 2338 Me thru 015 to and including 025 
Ye thru 012 to and including 035 
V6 thru 015 to and including 035 
W. First St., Dayton 2. Hemlock 1732 1” they 1 020 to and including 035 
thru 1! 025 to and including 035 
1“ thru 032 to and including 035 


Box 775, Cleveland, Washington 1.4345 1 


Stanford Ave Los Angeles, Calif, Van Dyke 2082 


Price Sheets Available Upon Request 


METALFLO LOCKSEAM COIL STRIP AND SEAMLESS TUBING TUBULAR PARTS 
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| No Matter. 
You Design... 
the Brazed Brass Tubing 
Can Save You Money — 
everywhere sa bor tubing that wall last we ’ 
‘ 2 8S. Michigan Bivd 19 Wabash 2.5678 
4 Beacon St Boston, Commonwealth 6.4427 
f Bidg. Detroit, Trinity 24 
N {Sa Bide. Grand Rapids. GL. 4.8606 
(©) 


You can call it an H-bomb if you like. Some people do. 
Technically, it isa hydrogenation bomb or, simply, a super- 
pressure vessel. Uses for it are legion but not warlike. 

Researchers in rubber, plastics, pharmaceuticals, petro- 
leum,and solvents pilot their hydrogenation, oxo-reaction, 
polymerization and other jaw-breaker problems in its 
gizzard—under high pressure. 

To speed-up chemical reactions, the vessel is rocked 
38 times a minute. Pressurizing a see-sawing chamber is 
in itself a neat trick: when pressures of the order of 
60,000 p.s.i. are required you might become discouraged 
or concerned, 

American Instrument Company, Inc., maker of Super- 
pressure equipment, introduces the pressure through a 


a peaceful H-bomb 


spiral windpipe. They had some trouble through tube 
breakage but that was before they tried Superior 304 
Cold-drawn Seamless Stainless Steel Tubing. Superior 
gives them just the flexibility and fatigue strength needed 
for cyclic operation, plus chemical resistance and burst 
pressure to spare. Spirals of Superior 304 are easier to 
bend, last longer. And American Instrument 
them dimensionally uniform, smooth and free 
surface imperfections. 

If you haven't found small tubing in the analvsis. size, 
and finish you want, or if vou think there's little differ- 
ence in tubing or tubing experience, Superior invites 
your inquiry. Superior Tube Company, 2008 Germantown 
Avenue, Norristown, Pennsylvania. 


reports 
from 


Round and Shaped Tubing available in Carbon, Alloy, and Stainless Steels; Nickel and Nickel Alloys; Titanium, Zirconium, and Beryllium Copper 


<= 


West Coast: Pacific Tube Company, 5710 Smithway St., 
Los Angeles 22, Calif. UNderhill 0-1331 


METAL PROGRESS, PAGE 60 


All analyses .010'' to %'' O.D. 
Certain analyses (.035"° mox. wall) up to 1%'" O.D. 


> 
‘ 
| 
= 
\ = 
Ye 
LL TUBING 
In SMA 


INDUCTION HARDENING RACK BARS AT BURROUGHS CORPORATION. 


Hardening Costs 


Cut 65 Percent 


With G-E Induction Heaters 


“By changing to induction heat. we 
rack-bat 
costs as much as 
Stanley Bankett, 
foreman at the Plymouth Plant of 


Detroit. Mieh. 


have reduced hardening 
re ports 


heat-treating 


the Burroughs ¢ orp., 


When using old heat-treating meth- 
ods for hardening parts, Burroughs 
was faced with expensive straighten- 
ing operations to eliminate distortion, 
Now, by applying selective induction 
heat with G-E heaters. Burroughs 
heat-treats only the areas that re 
quire hardening —thus preserving the 
original 


maintaining top quality, 


Improved working conditions are 


another benefit: mow  enpoved by 


Burroughs, because compact G-E 


shape af the beat while 


heaters eliminate the discomfort of 
radiant) heat and provide cleanes 


more comfortable working areas. 


added six G-l 


heaters since first adopting induction 


Burroughs has 


heat. they use 


heat for a variety of heat-treating 


operations involving many busines- 
machine parts. In each case. sub 


stantial savings have resulted 


high-quality selective heating 


ul lower cost is available to vou 


learn how vou can profitably appl 
G-E induction heat to your opera 
tions. contact vour G-E 


\ppar itt 


Sales representative. And write now 


for bulletins on G-E induction heater- 
to General Electric Co.. Sect. 720. 


108. Schenectady 5, N.Y. 


few COR Via pou 7 


GENERAL ELECTRIC 


SELECTIVE HARDENING oecurs at darkened 
areas which must resist excessive wear, Mavi 


mum hardness is obtained without distorting bar, 


a 


ACCURATE HEAT CONTROL in thi 
induction fixture hown above and below 


uniform hardin \ bar 


HIGH-SPEED PRODUCTION j- typical of 
induetion heat nv. Over [500 part ire teat 


treated daily in this versatile l5-kw unit. 
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Disc Inspection backed by 
iS just One of many Carpenter quality controls 


IF YOU USE TOOL STEEL, THESE ARE FACTS YOU SHOULD KNOW 


When you make or use a tool or die you invest a siz- 
able sum of money. And there are steps you normally 
take to protect your investment. You make sure the 
design is right. You follow through with accurate tool- 
making and correct heat treating. But there is one 
factor involved in the success of your die, over which 
you have only indirect control. That factor is the 
soundness of the die steel you start with. After all, if 
the steel itself isn’t right, you needlessly risk your 
entire investment. 


How can you be sure the die steel you use has what it 
takes to assure good tools? The answer lies in the 
painstaking controls regularly practiced by the steel 
manufacturer. Listed here are the four important tool 
steel controls pioneered by Carpenter to give steel 
users like yourself the protection you need. Before you 
place that next tool steel order, ask yourself, “Does 
our steel supplier guarantee these four quality controls 
in the die steel we use?” Then remember: You can be 
sure of them when you specify Carpenter Matched Tool 
and Die Steels. And you don’t pay anything extra! 
Tut CARPENTER STEEL COMPANY, 14. W. Bern St., 
Reading, Pa. 


arpenter 


Export Department: The Carpenter Steel Co., Port Washington, N-Y 


Matched Tool and Die Steels 


4 Tool and Die Steel Developments Pioneered by Carpenter 
Help Carpenter Customers Cut Costs, Improve Die Performance 


Since 1929: 
HOT ACID DISC INSPECTION has been standard practice 


at Carpenter. To Carpenter customers it provides full assur- 
ance that Matched Tool and Die Steels are internally sound, 
shipment after shipment. 


Since 1930: 
The TOUGH TIMBRE TEST has assured Carpenter users a 


wider safe hardening range, greater 
performance. 


Since 1933: 

The TORSION IMPACT TEST has provided Carpenter 
Matched Tool and Die Steel users with more complete heat 
treating information that leads to better tools and dies. 


Since 1940: 


The CONE TEST, used to check and contro! hardenability 
of Carpenter water-hardening Matched Tool and Die 
Steels, has made sure that sections of the same size have 
uniform hardness penetration in lot after lot. 


dependability in 


x x 


No 484 STENTOR,.” SPECIAL 


“CARSTEELCO™ 


Mill-Branch Warehouses and Distributors in Principal Cities Throughout the U.S.A. and Canada 
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Meeting Emergency Demands 
Steel 


Here are records of six emergencies faced—and met— 


by Ryerson Steel Service: 


Shutdown Averted 


4:30 p.m.—1000 Ibs. bar stock urgently 
needed to avert shutdown of night oper- 
ations. Order processed by office at 4:35; 
goes to warehouse at 4:41. Steel leaves 
Ryerson plant at 5:30; arrives at cus- 
tomer’s. plant (7 miles away) at 6:05 p.m. 


Shipped in 1% hours 


10:15 a.m.—two plates needed immedi- 
ately. With customer still on phone, 
Service Department alerted. Steel 
sheared to size and on its way by 11:45 
a.m. same morning. 


Night Shift Comes Through 


3:00 p.m.—order phoned in for 20,000 Ibs. 
of sheet steel. Needed (90 miles away) 
at 8:00 a.m. next day. Working through 
the night, Ryerson warehouse crew cuts 
the steel—loads it on truck that leaves 
at 6:00 in the morning. Shipment ar- 
rives at customer's plant on time. 


Breakdown Saturday—Production Monday 
Saturday—11:45 a.m. Emergency call. 
8” alloy steel round needed to repair 
breakdown of main shaft. Cut during 
lunch hour, the 1700-lb. bar is immedi- 
ately trucked to airport; loaded on cargo 
plane. Customer meets plane on arrival 
in distant city. 
Sunday; 
Monday. 


Repairs are completed 
full production resumed on 


Delivery 600 Miles Away—7 Hours 
3:00 p.m.—200 Ibs. of flat bars, in cut 
lengths, needed in a hurry 600 miles 
away. Just 2'» hours after receipt of 
order, plane takes off with steel from 
Ryerson. At 10:51 p.m. same day, cus- 
tomer has his steel. 


Still Hot When Delivered 


11:15a.m.— Manufacturer reports break- 
down; needs 2” x 72” x 10’ plate at once 
—must be flame cut. Plate delivered at 
2:15 p.m., still hot. 


Of course, out of thousands of orders, we can fill only relatively few at such 
breakneck speed. However, in emergencies, the world’s largest steel service organi- 
zation, with 15 interconnected plants, is your best source for steel. And, despite some 
shortages, you can also count on Ryerson for most every day-to-day steel requirement. 
So when you need steel—carbon, alloy, stainless—call your nearby Ryerson plant. 


PRINCIPAL PRODUCTS: CARBON, ALLOY & STAINLESS STEELS—BARS, STRUCTURALS, PLATES, 
SHEETS, TUBING, MACHINERY & TOOLS, ETC, 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK e 
PITTSBURGH @ BUFFALO CHICAGO MILWAUKEE e 


BOSTON e 
ST. LOUIS e 


PHILADELPHIA CINCINNATI 
LOS ANGELES e 


CLEVELAND e 
SAN FRANCISCO e SPOKANE e 


DETROIT 
SEATTLE 
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Cold Shaping Steel 


Compression 
Reaches Commercial Applications 


‘Pex SHAPING oF displacenent of steel under heavy 


4 compression is a relatively new te« in metal 


working which appears to by opening up a new fis ld 
ol product design and manufacture with significant 
advantages in terms of cost cquality and metal conser 
vation, As outlined in the historical article in the July 
P the process originated in Germany well 


over vears avo and was confined there ipally 


to ordnance matériel like mortar and artillery shells 

By ARTHUR H ALLEN and cartridu CASES process hats been popularly 
: called “cold extrusion but it as considerably more 
Technical-Business Consultant than that. Actually, it is a combination of cold forming 


Cleveland methods, including “forward extrusion” and 


backward 
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Three Keys to Cold Extrusion 


extrusion, drawing, coining, ironing, compact 
ing and expanding, all done in conventional 
hydraulic presses fitted with cy lindrical pune hes 
and circular dies, 
Starting with a cylindrical slug of steel 
successive press operations work it cold to the 
final shape, holding exceptionally close dimen 
sion limits, with superior finish and virtually 
no loss in machine shop scrap. Cold working 
develops high tensiles in low-carbon steels, 
without necessity for final heat treatment. 
Whatever you prefer to call the method 
cold press forging, cold extrusion, compression 
forming, or something else —the fact remains 
that its commercial possibilities loom large 
Mullins Mfg. Corp. of Salem, Ohio, has set 
about to explore them, after nearly ten years 
of engineering research and pilot line experi 
ence, as well as successful production — of 
3,000,000 shells (105-mm. artillery and Sl-mm. 
Mullins, 
incidentally, calls its process “Koldflo” 


mortar) over the past five years. 


Sparking Mullins’ activity in compression 
forming has been a German engineer, Ben 
Kaul, who came to the U.S. 26 years ago 
worked extensively in the automotive stamping 
field around Toledo and joined Mullins in 1942 
He is regarded by his associates as something 
of a genius in pressed metal techniques and 
it is not far-fetched to suggest that Mullins 
might well have named its baby “Kaulflo 

\ recent visitor with metallurgical back 
ground accused the people at Salem of “doing 
things to steel which were never intended to 
be done’. When you watch the process in 
But such 
an attitude is just standing in the way. of 


operation Vou are in lined to agree 
progress. It has, in fact, been the inability to 
buy hot rolled and pickled steel rounds in 
large diameters (up to 7 in.) that has held up 
the commercial advancement of Koldflo. Shell 
requirements were taking practically the entire 
mill output. Even material for experimental 
work had to be begged, borrowed and other 
wise usurped or “converted”. Fortunately, this 
situation has now eased, and five steel mills 
have indicated they are ready to ship hot rolled 
round bars in large sizes for nonmilitary uses 

The process takes a round slug of ordinary 
ALS. 1012 steel weighing 17.75 Ib 


SCTIOCS ol four press operations COTMPFesses it 


into a 15-in. torsion tube about 4 in. in diam 
eter, closed at one end and offset on the inside 
at the other. Yield strength of the metal in the 


finished part is 90,000) elongation 16% 
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hardness Rockwell B-93 and weight 17.4 Ib. 
The only se rap is 0.35 lb. machined off the 
open end. Concentricity of inside and outside 
diameters is within 0.002 in.; wall thickness 
varies no more than 0.004 in.; surface finish is 
No final heat treat- 
ment or machining is required, other than at 


under 50 micro-in. r.m.s. 
the top rim. This is a commercial part for a 
tandem rear axle assembly for trucks and is 
produced in quantity at 20% less cost than the 
former seamless tube with welded base. 

The secret? Well, there is really no “secret” 
involved. Rather, there are three basic keys to 
the process, regardless of the part being made. 

First and most important is the design of 
punch and die. They are of ordinary oil hard- 
ening toolsteel, but their geometry must be 
worked out meticulously 

Second key is the lubricant used on the 
stock. This is where the original German prac 
The steel is 
first pickled, then rinsed, dipped in phosphate 


tice played an important part. 


solution of the “Bonderite” type, coated with 


a special lubricant (“Parcolene”) and _ finally 
dunked in an ordinary soap solution. The 
phosphate coating adheres tightly, flows with 
the metal in the die, absorbs and holds the 
lubricant, and so prevents seizure between 
metal and tools, avoids scoring of the work 
and permits easy removal of the part from the 
die. Thus, a cylindrical shape can be formed 
from a solid slug with no draft or taper on the 
inside The phosphate surface treatment. is 
applied to the original stock and to the piece 
after every intermediate anneal. 

Phosphating or Bonderizing) steel in’ ex 
trusion operations was introduced in Germany 
in 1930 by the German licensee of Parker Rust 
Proot Co., DeWitt of that 
company (Metal Progress, August 1952, p. 92; 
July 1953, p. 97 Mills in the United States 
began using it around 1940 for cold drawing 


according to F. |. 


seamless steel tubing. Following the war, 
when German success in “cold extrusion” of 
steel shells and cartridge cases was publicized, 
interest in the idea was rekindled here espe- 
cially among ordnance officers. The coating 
and associated lubricant were described by 
Adolph Bregman in Metal Progress for Decem 
ber 1951 and by Allen G. Gray in the April 
1953 issue, while work at Heintz Mig. Co 
Philadelphia, in extrusion of low-carbon. steel 
shells and rocket heads was reviewed by the 
Editor in “Critical Points”, May 1952 issue. 
Third key to the Mullins process is the unit 
pressure to be used in the various press oper 


ations, which, of course, governs the speed ot 


} 


the descending pune ho once it meets the steel 
Surprisingly, these inordi 
It has been reported that 100 tons 
is sufficient for forward extrusion of 
low-carbon steel] 


pressures are not 
nately high 


pel sq 


Various sizes of presses are used by Mullins 
1000, 2000 and 
At its Liberty shel! plant. 
equipped by the government at a cost of S10 
million, the four press lines are mostly LOOO 
ton and 2000-ton units. In the Koldflo depart 
ment of its Warren plant two 2000-ton presses 
are now operation on experimental work 
and will become part of 


all of standard design and of 
3000 tons ( Fic. | 


a production line 


eventually to 


include four new 


long-stroke 
hydraulics of 3000 tons capacity. They 
will be installed and ready to go by November 
as a part of a $2,600,000 facility, supplemented 
by the necessary annealing, pickling and phos- 
phating equipment 


PRODUCTION OF VARIOUS SELAPES 


This se tup will be able to handle production 
quantities of parts weighing up to LOO Ib. By 
production quantities is meant 50,000 and up 
Mullins Mig. Co. is 


other firms in the pressed steel industry to 


Concurrently licensing 
install the process offering both a design engi 
neerme service to help convert or create parts 
for the system, as well as a deve lopment cle 
partment to try out designs and production 
procedures and establish costs. Careful pre 
limmin ir\ studies are necessary, since a COMP 
with a couple of idle presses and some unused 
pu kling tanks and annealing ovens cannot sim 
ply pull a switch and start cold extrusion 

the limits of the 
definable 
already iY meg produced such aS heavy walled 
other 


which mav have integral studs, offsets of many 


In its carly stages process 


are not easily Simple shapes are 


evlinders and 


concentric forms 


types and combinations maviltiple flanges lands 
Best 


weight range of 


or flutes, integral webs on 


separators 
possibilities seem to be in the 
10 to 30 Ib 
fashioned « ntally in 


from | oz. to SO Ib 


although many parts have been 


weights ranging 
Pieces formed by this unique Compression 
They 


seer to show less distortion than the same 


technique can be carburized readily 


shapes made by conventional ope rations pos 
sibly because the intense compression during 
forming is so equally distributed in all regions 
Pensile 


ot the prece streneths of the low 


carbon steel can be controlled between $5,000 


and 110,000 psi by 


suitable coordination of 


Fig. 1 ~ Operator Loads Partially Finished Piece 
Into Die of 3000-Ton Hydraulic Press, With 
Punch in Raised Position. Four of these presses 
and two of the 


POOO-tom units comprise pro 
duction line for 


hasis 


( old hapin y 


annealing temperatures and forming pressures 

Commercial clongation requirements can be 
varied from 
in thick on 
method of manu 
facture and the relationship between cold work 
and induced hardness strength this 
hardness throughout the tall 
Another claim for the 
interlocked 


SSCS) be 
to lOO m the Ro kwe ale 
thin sections Due to the 


met easily 


tensile 
exists section 


illed 


which is advantageous 


process Ss 
orai tlow 
parts where a sound leakproot base 


or web is demanded 


Two of the most unusual examples of Ben 


Kaul’s ingenuity are shown accompanying 


illustrations Figure 2 is 


evlindrical shape 
with an integral web near the base and having 
different wall thickne 


web 


es above and below the 
By varving the punch and die design 
and travel, this micht be 


where along the evlinder 


web placed any 
Grain flow tollows 
the contour of the web and walls, making each 


leakproof ideally 


suited to an ordnance such “us a rocket 


chamber design is 
prec 
head, for example which has the 
chamber and the 
in the other 

Another 
which has round top and bottom sections, of 
different diameter and wall thickness 


both 


prope lant 
charge on detonating 


( harce 


stunt’ is shown in Fig. 3, a piece 


with a 


square center section inside and ont 


It was manufactured principally to show the 
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Examples of Cold Extrusion 


METAL 


versatility of the process, and not for any 
particular use. 

Figure 4 is an example of a production part 

a 41-Ib. cylinder for a hydraulic-air accumu- 
lator (to replace the starter on a new type of 
prime mover). It was formed from 1010 steel 
with scrap loss of only | Ib. Inside surface 
has smoothness of 10 micro-in. ram.s. It may 
he honed readily — or possibly flash chromium 
plated —to meet 2-micro-in. specification. 
Proof testing was at 14,000 psi. Cost studies 
show it can be made for $10 as against $18.50 
for the original fabricated design. Parts of 
this same general contour but of widely dif- 
ferent proportions, wall thicknesses and hub 
heights (top and bottom) are obviously pos- 
sible. Flanged lips can be put either on top 
or on bottom. Another example of the versa- 
tility of the provess in making internal shapes 
which would be most expensive to machine is 
Figure 5. Lands or flutes can be formed on 
either inside or outside walls, at top or bottom, 
in any length or combination which permits 
withdrawal of punches from work and the 
work from dies. 
a closed 
chamber with integral inside and outside stud, 
weighing 2 Ib. 


A small cylinder for a die stripper 


was produced from LOLO steel 
in three operations — two backward and one 
at a cost of $3 Capable 


of withstanding 30,000-psi. internal pressure, 


forward extrusion 


it replaces a previous forged and brazed de 
sign, requiring 7 Ib. of Type 430 stainless and 


Vig. 4 (Left 


in This Part. The integral inside and outside 


5 (Right 


lig 
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Both Forward and Backward Extrusion Are Involved 
stud, formed with 
out any machining, is fully concentric with inside and outside walls 


Heavy Cylindrical Cup With Interior Flutes 


Fig. 2— Integral Web or Se parator Is Formed 
in a Double Cold Shaping Operation, as in 
Sectioned Piece at Left. Web may be of any 
thickness or contour, and located at any point in 
the tube. Grain flow can be “crossed” to elim- 
inate porosity, making each chamber leakproof 
Fig. 3 — Unusual Demonstration Piece at Right 
Was Produced Entirely by Punch and Die 
Operations. Top and Bottom are round inside 
and out, while the center portion is square both 
inside and out. No machining was required 
costing $4. The unit, by the way, is a new 
type of “hydra-spring” which contains a fluid 
of vanishingly small compressibility to pro- 
duce the desired resilient action. 

These are only represent- 
ative examples of where 
Mullins Mfg. Co. is going 
with “Koldtlo”. 
pany has great confidence 
in the future of the method 
but 


know just what the out- 


The com- 


obviously it cannot 
lines of tomorrow will be. 
Competition with forgings, 
stampings and castings is 
certain, and that is a tough 
assignment. However, the 
feeling is strong that where 
a process can establish. it- 


self 


and of cost there need be 


in terms of quality 


small concern over markets. 
Ben Kaul re- 
peatedly and emphatically 
will tell vou, “This is only 


the beginning!” 


And, as 


2 
J 
‘ 
= i 
4 
‘ 
ay 
4 
| 
Me 


Gibson Refrigerator Co., Greenville, Mich. 


By H. J. PESSL, Assistant Works Manager, Defense Products Division 


and H. H. HAUTTMANN, Director of Research and Development 


Bigs FIRST PORTION of this article published 


in last month’s Metal Progress, gave the 
historical background of the cold extrusion 
process for steel, and recounted some of the 
early experiments by Hauttmann and Pessl in 
Germany that resulted the selection of 
phosphate coatings as lubricants The tests 
were made by determining the extrusion pres 
sure required with various types of lubricants 
Extruding pressure depends not only upon 
the surface coating and type of steel being ex 
truded, but also to a large extent on die design 
The flow of material in extrusion resembles 
deformation in wiredrawing. Figure 6* shows 
the cross section of a round bar which was 
split in two and marked with parallel lines 
The two halves were then put together and 
extruded with 70% reduction in cross section 
The flow lines show that most of the deforma 
tion takes place in the core rather 
than in the outer surface of the part 
Overstressing of the core, such as 
often occurs. in deep drawing, is 


\W hile itt cold 


drawing the tensile strength and the 


thus improbable 


danger of internal fracture definitely 
limit the degree of drawability of 
the material, the extrusion process 
is virtually free of these restrictions 

Eexperine nts to determine the in 
fluence of the angle of the extrusion 
die angle 


orifice have proven con 


clusively that nozzles with a small 


angle require the lowest extruding 


pressure and result in the most fa 


Vor ible flow 


Radial stresses 


bie. 6 Cross Section of Bar ' 
Marked With Parallel Lines 
Shows Flow Lines After Extru 


ion. Reduction of area was TO% Me 


United Austrian Iron and Steel Works, Linz, Austria 


however, are high and are likely to cause frac 
ture of the dic The die angles used in indus 
trial cold extrusion are generally chosen with 
these stress considerations in mind, and rane 
between 125 and 130 extrusion pressures 
and property changes the extruded steel 
Wall 
thickness of the dies is held to a minimum for 
oby ious reasons, and thes should be backed by 


shrink rings so as to protect against: fracture 


have been given somewhat less attention 


and to permit the use of a small die angle 
\ series of experiments was performed on 25 
steels; 1] of the most important are listed in 
Table Hl, which shows chemical composition 
type or quality of steel, mechanical properties 
and notched-bar impact resistance. ‘The steels 
range between O.OS and 0.50% carbon: tensile 
strength lies between 50.000 and 110.000 psi 
The blanks were machined from hot) rolled 
bars I's and 4 in. in diameter and 


The alu 


cooled 


subsequently normalized 
minum-bearing steels were 
in air from the normalizing temper 


ature at sutficientls 


rapid rate 
per min.) to render them: re 
sistant to stram Resistance 


was determined by impact test on 


moditied harps typo kevhole 
notched bars cold pressed 1 ana 
heated hr. at 480° 4% Steels 


No. | and S re present the low and 
medium-carbon, aluminun-bearing 
nonagimng types of steel which are 
used most ntly in the indus 
trial cold extrusion of products ub 
jected to hich tresses bor 
less highly stressed part tecl Z 


ind proved to wont 
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Table Il — Chemical Composition and Tensile Properties of Steels Tested 


Quarry on 


Special steel for cold extrusion 0.05 
O.10 
0.09 
0.11 
0.12 
0.12 
0.16 
0.24 
0).27 
0.45 
0.50 


{immed steel for de ep drawing 
Nonaging boiler plate steel 
Killed boiler plate steel 
Nonaging free-cutting steel 
Special free-cutting steel 

Case hardening steel 

Nonaging boiler plate steel 
Nonaging free-cutting steel 
Heat treatable structural steel 


Jessemer rail steel 


CHEMICAL COMPOSITION, % 


Mw P S Cr Al N 
0.33 
0.41 
0.53 
0.45 
0.65 
1.43 
0.45 
0.50 
0.73 
O.SO 
0.90 


0.019 
0.025 
0.024 
0.020 
0.035 
0.026 
0.0258 
0.041 

0.036 
0.043 
0.059 


0.022 
0.033 
0.032 
0.032 
0.138 
0.145 
0.032 
0.029 
0.200 
0.031 
0.026 


0.11 
0.13 
0.14 
0.12 
O.15 
0.14 
0.12 
0.11 
0.15 
0.10 
0.06 


0.059 0.006 
0.008 
0.007 
0.009 
0.009 
0.005 
0.007 
0.006 
0.008 
0.007 
0.016 


0.025 


0.054 


0.040 
0.057 


free-cutting steels (No. 5 


Esper ially suitable for extrusion when machin 


6 and 9), which are 
ing is required, have not yet been extensively 
used ially nor have the hiche carbon 
steels No. 10 and TL (0.45 and 0.50 

In the experiments, blanks O.7S7 in. in diam 
1. 90 


it diam 


carbon 


eter were extruded through dies with 
126 and ISO angles to rods OAG4 


eter, corre sponding to a 65 


in 
reduction of area 
of CTOSS section The blanks phosphate 
bath (trade of 


Parker Rust) Proof) Co.'s phosphate coating 


and slightly lubricated with ball bearing fat 
The extruded specimens were subdivided into 


trons for 


mucroscopie examination and de 
termination of hardness and notch toughness 
The Vickers pyramid hardness test was used 
ona eross section of the bar, while the Impact 
te 
har with Iod-type V-notch (Type specimen 
at 480° 


are show 


sts were carried out on the extruded round 


alter annealing 


Fable It 


j he test results 


will be noted that the « 
hardness 


all the 


SPC ially for the harder steels 


xtruding pressure and 
die 
notch toughness decreases 
Least affected 


angle is aluminum-bearing steel No. | 


increase with inerease in angle 


for steels 
by cic 
Extrusion pressure also goes up with increas 
ing tensile strength Average, maximum and 
PEVTDATEEAtEIN values compiled from calculations 
on the LL steels for the ratios of extrusion pres 
sure to lower yield pont and to tensile strength 
for the four different die angles are shown in 


Table IN 


the approximate determination of the extrusion 


and may well serve as a basis tor 


pressure for intermediate die angles. For a die 
angle of 126° (generally used in manufacturing 
processes and a reduction of cross section of 
65 
thr 


sile 


the extrusion pressure averages 5.1 times 
lower vield strength and 3.1 times the 
of the steel 


harder steels these ratios tend to decreas 


ten 


streneth normalized kor 


Ata given degree of cold detormation (65 


the Vickers hardness of the extruded speci- 


Fable HL — Effect of Die Angle on Toughness, Hardness and Extrusion Pressure 


10 


Norton Toucusess,* MeKe 


vr Du 


PEK M 
ANGLI 


126 
12.0 12.6 
8.5 
11.9 95 
7.5 8.7 
6.3 5 
0 


1O4 
204 
210 
205 
218 
294 
230 


Vickers Hanpnesst 
vr Du 


19S 
212 
218 
231 
230) 
241 
238 


= 
wi) 


260 
wid) 


= 


EXTRUSION Pressunt L000 Pst 


ANGI 


IN 


ANGLI vt Dit 


126 


260 


* 


METAL 
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Py pe \ specimen Metals Handbook 


Ed {Average of tour tests 


S! 
No. ] 0.07 
2 
3 0.10 
4 0.10 
5 (Q).22 
6 
0.12 
0.25 
9 0.26 
10 0,24 
1] 0.20 
No. | 13.5 198 | 192 119 142 175 209 
, 2 10.0 215 | 212 131 145 170 205 
: 3 12.5 214 | 218 136 163 ISO 213 
11.3 | 221 131 145 172 218 
5 QS 998 | 937 136 156 ISO 942 
6 U6 248 230 145 165 ISS 943 
| UO 10 4 4 258 942 156 9()2 266 
13.0 10.6 11.0 | 285 | 290 160 ISS 213 279 
9 10.7 10.2 250 262 | 284 170 192 218 254 
6.0 6.2 1.0 372 75 995 935 970 347 
10.2 1,2 354 376 26) |__| 


lable (Cont.) — Tests on 1'2-In. Normalized Bars 


Good Notch Toughness 


STRENGTH OF 
Upper LOWER Pst. | 
35.600 34,200 50,000 10% 75% 
30.000 30.000 51.200 37 62 
31.300 31.300 52.500 39 64 
34,200 32.700 54.000 37 70 
38.400 38.400 60,000 32 53 
40,000 40,000 61,200 28 14 
42.500 41,200 62,500 31 65 
15.500 11.200 71.000 29 50 
17.000 17.000 74,000 31 57 
55,500 55.500 96.500 21 36 
61.000 61.000 110.000 1S 30 


Notcn TOUGHNESS What higher tempera 
STRAIN ture (between 750 and 
UNAGED 
AGED* would most 
4 29 likely have had a more 
1S uniformly beneficial et 
13 fect upon notch tough 
1G S like hardness, is affected 
21 5 most noticeably bs itt 
1S creasing thr clic angl 
16 10 from YO to 126 
14 10 
Ot 


cold ON pre SMe d 


mens is 3.9 to tensile 


1.2 times the 


of 


normalized steels when expressed in LOQO psi 


At the smallest die angle of 40° the hardness 
is 3.2 to 3.5 times the tensile strength in 
L000 psi Increasing the die angle from 126 
to ISO” does not noticeably affect the hardiness 


Notch toughness of the extruded specimens 
is remarkably high especially in the direction 
of flow. considering that the results of the Izod 
Impact test cto cly approach those obtained 
with the harpy test The values for 
steels 10 and 11] when extruded are even hich ! 
than the corresponding figures for 


steels. while all the other steels have higher 


normalize | 


notch touche in the normalized anc strain 
ced condition See Table I 
Phe effect of a low-temperature stress-relict 


hr. at 4S0° on impact resistance ot 
the extruded steels is erratic This is doubtles 
cansed by the overlapping influences of aging 
embrittlement and. stress-reliet 


tion \n 


working it 


opposite. dire at a some 


lable \ 


REDUCTION OF AREA 


the et 


lo ck 


fect of reduction of cross-sectional areca on ¢ 


trusion Pressure and notch toughness 


spectal 


SCTIOCS out on the 


of expermnents was irried 
25 steels. Result ss obtained 
on the TL steels listed in Table UD are compiled 
in Table \ Phe dies used tor thes 


bed 


for notch toughine 


angle ot 


inks Were 


pho pli ite cl 


ind lubricated extruded to a di 


mneter of O39 in. their mitial diameter dleter 
thie deoree ot reduction of cro ction 
ellect ol reduction ol area on pre Ssure 


is shown in Fie. 7. which clearly indicates that the 


Pressure with reduction 


th ot the 
When plotted into a double 


almost proportionally 


ofarea incl ilso with increase in tensile tren 


tec| 


of coordinate thy 


yvstem 
tecl 
0.12 to 0.27 


vith car 


OA to 


of O.OS to O.12 


bon 


O50 he on three Linn 


relationship 
determined im the extru 


ion of round stecl blinks were 


confirmed by tests on tubular product 


Effect of Reduction of Area on Notch Toughness 


Dable IN Dependence of Extrusion Pressure 
on Yield Point and Tensile Strength 


ALU? PRON TESTIS © 


STRELS 


» Lower Yield Point 


15 
14 1.1 
126 5.1 3S 1.7 
ISO) 65 6.5 6.] 
Ratio of Pressure to Tensile Strength 


Norton Toucuness iy pen ron Givi 


or or Cross Ane 


| ) 
12.4 6 6.0 ( 1] 
h 11) j ( 
7 14 1.0) 1.1 10) 10.5 


Dir Now] 12.0) 10.3 ) 105 
Ratio of Pressure | 
40 24 97 23 10 19 ) 
90) 24 1] 13 is 9 
*Starting diameter ere woh that. alter the ious per 
contace of reduction thy thar \ 0.393 mneter 
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Extrusion Pressure Needed 


Values computed from these test results 
for ratios of extruding pressure to lower 
vield point and to tensile strength further 
confirm the previously mentioned observa 
tion that extruding pressure does not in 
crease in proportion to tensile strength. 
From. these experiments the following 
formula was derived: Required extruding 
pressure psi (reduction of cross 
sectional area in 10) 0.054 ten 
sile strength im psi of the steel. 

Returning to Table V, a characteristic 


feature of the aluminum-bearing steels can 


be noted. The aluminum-free steels have 
the lowest impact values at smail redue- 


tions of cross section, but these values 


increase rapidly as reduction becomes 
greater. Notch toughness of these alumi Fig. 5 — Microstructure of Five Steels of In 
ereasing Carbon Content (See Il) in the 
Original Normalized Condition, Left, and After 
Cold Extrusion With 75% Reduction of Area 


num-bearing steels (No. 1,3,5,S and 9) is much 


less affected by the degree of reduction; lowest 


impact values usually occur at about 50% re 


duction of cross section After 75° reduction 


approach, and may even surpass, the original 
the impact values of almost all the steels closely PI 


values. Fractures of impact test bars show the 

formation of fibrous structure with increasing 

hig. 7 — Effect of Re duction of Cross-See 

tional Area on Extrusion Pressure for Steels 

of Three Carbon Ranges. Diameter of bars 

0.39 in.; die angle 126°; phosphate lubricant age-type fractures in the low range of cross 
; sectional reduction 


cold deformation, and this is evident even in 


steels which originally showed granular, cleay 


400 


Because of the pronounced elongation of the 
grain as a result of cold extrusion, the notched 
bar impact resistance normal to the flow 
(transverse test) is naturally lower than in the 
longitudinal tests described above, but the 
difference is not as great as might be expected 
The anisotropy of the metal crystallites causes 
pronounced differences in the degree ot detor 
mation of individual grains during cold extru 
sion. Figure S contrasts the structures of five 
steels from Table IT with carbon varying from 


0.05 to 0.50%, in the original normalized con 


dition and after cold extrusion with 75 reduc 


tion in area. The ferrite grains are deformed 


the most, their resistance to deformation de 
pending largely on the direction of the crystal 


axis relative to the direction of cold work 


PLOWABILIETY AND FRACTURE TESTS 


These investigations led to the conclusion 


that, under given conditions of cold deforma 


tion, the extrusion pressure depends upon the 


vield streneth and tensile strength of the steels 


In industrial extrusion, flowability of various 


heats of heat treat 


steels is also affected by 


METAL 
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Fig. 10 
Test Devised by Pessl for Deter 


Apparatus for Ring Impact 


mining Behavior of Tubular Extruded 
Parts Under Internal Shock Load 
\ Slotted ¢ rpande 


Special Acceptance Tests 


section E, is inserted, and the test 


piece Is slid over A. The threaded 


Vouth 


( Test piece 


ends of expander and plug are 


then screwed into the hammer 


and crossbar of an Izod or ¢ harps 


D Plug 
Tapered section 
I Slits 


ment and structure. Hauttmann 
has suggested the following test 
for evaluating flowabilitv: ey 


lindrically shaped test bar is 


placed over a base plate having a 
circular hole and subjected to 


compression The hole should 


When 


the hammer swings through, the 


impact testing machine 


A crossbar is caught by the stops 
provided for impact tension test 


ing which are fastened to the 


have carefully rounded edges and 


be half the diameter of the test 


D lower part of the frame of the im 
f pact machine, thereby pulling the 
plug through the xpander. Since 
the tapered sections of the two 
C are moving in Opposite directions 
f the mouth of the expander and 
consequently the test piece, ts 
B 


cevlinder At various degrees of 


upsetting, the increase of the bar —— 


diameter and the depth of flow of 
material into the hole of the base 


widened to a certain degree 
Therefore, the expansion 1s 


great enough to fracture the test 


plate are measured \ppropriate 
recording equipment follows the 


deformation of the sample bar as 


the test proceeds Flowability is 
measured by the ratio of the in 
crease in diameter to the depth of 
depression Figure 9 shows a series of test 
preces whic h have been compressed to varying 
degrees, sectioned, recrystallized at 1380" F 
and etched. Grain coarsening indicates areas 
12 to 20%) and 


furnishes interesting information regarding the 


of critical cold) detormation 


mechanism of flow 

\ simulated service test was developed by 
Pessl* for determining the impact resistance 
transverse to direction of flow of tubular prod 
ucts subjected to internal pressure. The equip 
ment for this “ring impact tensile test” is shown 
in Fig. 10. A slotted expander A tapers into 
a mouth B at the lower end, and this has a 
flange which supports the ring shaped test 


piece ¢ The plug D, also having a tapered 


Fig. 9 — Suecessive Stages in Cold | psetting Test 
to Determine Flowability. Longitudinal sections 
of test preces show de pression of mate rial into hole 
in base plate Annealed at 1380° F. and etched 


piece, its elongation and the 
impact tensile energy that is 
absorbed can be determined. The 
results obtained from the ring im 
pact test clearly indicate the exist 
ence of a boundary range above 
which plastic deformation occurs 
as indicated by shearing fracture, and below 


which cleavage fractures are obtained 


SUNEIMARY 


The possibilities for using cold extrusion in 
the fabrication of steel products are manifold 
and new applications of the process are con 
stantly being developed secause of the rela 
tively high tooling costs, the Process IS best 
suited to mass-production methods 

The advantages of cold extrusion of steel 
can be summarized as follows 

Saving of material and time because of 
fewer operations and less machining 

Conversion of low-strength steels to high 
strength finished products because of the work 
hardening effect strength may be as much as 
doubled 

{ ninterrupted fiber flow resulting in greater 


load-carrs Capi ity 


ances within close limits 
Lower machinery investment and the 


tion of less floor space 


2002, March 15, 1940 
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Good surtace finish and retention of toler 


utiliza 


*Cerman Patent No. 690.495, Cla {2} 
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Tools, Lubricants 
and Steels for 
Cold Extrusion 


ris Now almost 20 vears since the first suc 
| cessful attempts to extrude steel were made 
in Germany and during this time considerable 
cle velopm nits have iY eh made in America and 
conference 
organized by the Sheet and Strip Metal Users 
cold 


England ith 


interesting two-day 


Asso mation On 


London 


Technical extrusion of 


Ma 
aspects of the subject 
including press design, metallurgical considera 
related fac 


This report reviews the major points on 


steel was held in 


1953, to discuss all 


tions, metal lubrication, and other 
tors 
some of the metallurgical problems involved 

Die Steels — 
and Sons Ltd 


British 


Johnson of William Jessop 
Sheffield, and E Bishop of the 
Standards 


while stating that it seems too early in 


Association group researe 


center 


the history of the cold extrusion process to de 


lable 1 — Number, 1 ype and Composition of Die Steels 


By TOM BISHOP 
Special European Correspondent 
to Metal Progress 


cide finally what types of materials will be 
most suitable for the various parts, indicated 
the general trends in material used for extru- 
When the literature on cold extru 


sion is examined 


sion dies. 


it is found that a verv wide 


variety of toolsteels has been used, including 
plain carbon, oil hardening nondistorting car 
bon-manganese, air hardening carbon-chro- 
minum, high speed steels, and even cemented 
carbides \ recommends the 
graphitic 2.5% tungsten steel “Graph-Tung” 
15S O05 Mn, 0.65 Si, 0.5% Mo), on 


of its antifriction properties There is 


recent paper 
account 
how 
ever, comparatively little information as 
life 

The types and COM POSsTtOnS of the steels se 
listed in Table 1] 
available and itt regular use for various appli 
All but one of these 
basis of 


matrix, for 


vet 
available on lie 


lected are 


‘| hie are re adily 


cations rich in 


hard 
at least a 
The 


tungsten and 


steels are 


carbon these steels is a 


martensite which 
toid carbon content is desirabl common 
alloving elements are chromium 


vanadium, these being added to form carbides 


with a part of the carbon present 


REVIEW OF Dik STEELS 


Not least among the difficultic 


toolsteels is the manner 


handling 
in Which the desired 
microstructure of carbides 
dispersed in a martensite ma 


trix can be attained The va 


1% carbon 

1% carbon-vanadium 
tungsten 

tungsten 

tungsten-vanadinum 
High-carbon chromium 
High-carbon chromium 
I's tungsten-chromium 
manganese 

manganese 

6'4 chrome-molybdenum 

High carbon high chromium 
High carbon high chromium 
1S-4-1 high speed 

14-4-4 hich speed 

nickel-chromium-molybdenum 


(carburizing steel 


riety of Compositions used is 
\ related to this problem as 
will be seen as the steels are 
individually considered 

Steel No. Ll. a plain carbon 
steel, must be hed very 
rapidly to produce 
theretore 
Water oF 
LOW sO 
O45 
O45 W 
1.0 Mo 


ite, it as hardened 


bring and 
only to 


shallow depth 


much softer, but has a useful 


hardens 


Core 1S 


degree of strength and tough 


0.7 Mo ness. The absence of alloys 
IS.OW 


13.5 W 


makes this a relatively inex 


yensive steel, 
| 


A carbon toolsteel can be 
0.3 Mo 


greatly improved by the ad 


* Plus 4.25% Ni 
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dition of vanadium. as in 


No | 
( MIN 
] 1.1 0.25 
9 10 O.3 ( 
16.3 03 
4 16 0.6 
1.6 O.6 
6 1.0 O4 1.45 
7 10 0.7 
S 
9 O45 
10 1.25 O45 
1! 10 O35 6.25 
12 23 0.35) 13.0 
; 13 165 0.45 13.0 0.3 
14 0.75 1.25 1.4 
1.2 
16 
015,05 


Steel 


hardening but is easier to quench successtully 


No. 2 This steel shallow 


Is also very 
and has a tougher core due to its smaller grain 
size. Steel No. 3 is the third tvpe; the addition 


of chromium introduces 


and tungsten more 
carbides into the structure and these improve 
its wear 

hie and 
tungsten are added, the steel becomes dec per 
ning that with Steel 
used Another 


is its ability to resist distortion dun 


resistance 
larger amounts of chromium 
to such an extent 
No. 8S. oil quenching can be 
advantave 
ing hardening 

Steels No. 9 and 10 are 


meg but have 


siinilarly “nondistort 
somewhat lower chromium and 
tungsten and increased 
They are much deeper hardening than the 
previous steels; of the two, No. 9 is the more 
although No. is 


ferred because of its claimed higher toughness 


manganese contents 


popular pre 

Steels No. 6 and 7 are somewhat simpler 
than those just considered They consist essen 
tially of a steel with L5% Cr 
Steel No. 6 still re juires water hardening, but 


high ( arbon 


the high manganese content of No. 7 makes 
it capable of oil hardening up to larger sizes 
High-alloy steels will now be considered in 
two series, contamimne chromium and tune 
sten respectively is the alloving el 
ment. Steel No. LL contains 6.25'° Cr and | 
Mo, and is thus very rich in chromium carbides 
which impart very high resistance to abrasion 
This steel is air hardening in small sections 


and it is fairl, touch 


lable If — Heat 


Effect of Chromium and Tungsten 


The limit in the chromium-rich toolsteels is 


7 OF 


reached in No. 12 with its 2.25% C and 13% Cr 
Abrasion resistance is extremely high, but the 
shock resistance is relatively poor The steel 
is difficult to machine and grind in the an 


nealed condition, owing to. the presence of 


Many toolsteel 


Which contains less 


large numbers of carbides 


users consider that No. 13 
carbon and has small amounts of molvbae titi 
and added IS ull 


vanadium provement in 


all respec ts 


Tungsten has little effect on the harden 
ability of steel, so that No. 4 (5.5 \V) must 
still be water hardened The presence of 
abundant tungsten carbides again conters high 
wear resistance on the steel 

Number 5, similar to the last, but with an 
addition of 1 \. is perhaps not usually con 
sidered as a die steel. The vanadium, however 
further increases its wear resistance. and it is 


for this reason worthy of inelusion 


Steels No. 14 and 15 are tungsten-rich high 
speed steels Apart from the fact that they 
are stated in the literature to be useful for cold 
extrusion dies, they should be considered fos 
a reason which until now has not been men 
tioned. It is known that extruded parts often 
leave the presses quite hot: te miperatiure up to 
570° F. have been quoted Phe actual surtace 


te rape ratures reached at the die faces are not 


known thy ot Sten Is con icle red So) 


likely to quickh 


faut atte 


solten clue to 


very 


‘atment and Other Data 


1500 \\ 61-63 
S00) \\ 62-64 
7 1545 62-64 
S () 90 62-64 

1 1435 () 62-64 
1] ITSO () 00-1020 62-45 
ITSO 590-930 62-55 
13 OorA 90-930 61-55 
14 2370 OorA 1020 D4 62-04 

097 


16 1420 ) 55-390 


Hannes 


«yp Low ton 


‘ 

13 

1305 ) Nik 
1369 I] Medium Medium 
134 90) Medium 

1328 Mediu Law 
1435 130) Medium to high 
1470 Very high 
1455 90) Hl Very high 
1490 10) 1\ Dewy High 


i 


Double te 


turt point on 


coolin 


\ \I 
143° B (°-62-64 
) 1455 \\ 6264 
\ Water Sec kig. | (a) to (d 
) Phe point on he itin 
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Heat Treatments 160 


Stee/ No./ Stee/ No.9 
tempering if heated. The 

high tungsten content of the /200 

martensitic matrix of high 
speed steels raises the tem- 
pering temperature to much 800 
higher than normal limits. 

This may explain the very 


high wear resistance of these 
steels under what is normally 
considered room-temperature 
operation. 

Number is the well- 
known high speed 


steel, whereas No. 15) con- 


/600 
Stee! No.// Stee/ No./5 


Temperature, °F 


tains less tungsten and more 
vanadium and has the higher 


wear resistance of the two. 


800 


There is perhaps no need to —_— 
point out that both these er 
steels require a double tem- 400 


pering treatment to induce 

full secondary hardening. Min. 15Min./Hr (5Min 
mperature 
Phe principle of a hard, Time at Constant lemperatu 


wear resisting case supported Fig. | — Isothermal Transformation Diagrams of Four Typical Steels 

by a softer but strong and Steel No. 1 1.1%C ype ] 

tough core, which is met in Steel No. 9 1.85% Mn-Cr-W = Type Il 

the shallow hardening tool- Steel No. 11 6.25% Cr-Mo Ill 

steels, is also exemplified in Steel No. 13.5% W-Cr-V Type IN 

the next steel. Number 16, 

the well-known 4.5% Ni-Cr-Mo case hardening tively. The other steels all have diagrams simi- 

steel, gives a carburized case having a Rock- lar to one of these four types, as indicated in 

well hardness of C-56; the ductility and tough- Table I. 

ness of the core are of a very high order. Other Steels and Materials — As mentioned 
Table IL gives details of the recommended previously, graphitic steels have been used. 

heat treatments for the selected steels. In Fig. Graph-Tung (containing 0.3 graphite afte 

| are given typical isothermal transformation suitable heat treatment) is water hardening 

diagrams for Steels No. 1, 9, 11 and 15 respec- and of fairly shallow hardenability. Graphitic 

steels are stated to have 


lable ILI — Classification of Steels Suitable for Cold Extrusion 
and good frictional prop- 


Com postrion, % erties without much of a 
Desic 


Mope or MANUFACTURE 


NATION tendency for pickup and 


P ° scoring. They are tree 
Steel I Siemens-Martin Steel, killed 0.09 0.28 0.012 0.02 machining and tougher 
Steel I Siemens-Martin Steel, non-killed 0.05 0.25 O011 O.O16 than similar steels when 
Steel II Siemens-Martin Steel, killed 0.16 O51 0.025 0.016 hardened 
Steel IN As I 0.30 0.58 0.018 Another stecl. WEX 491 
Steel \ As | 0.60 0.014 0.013 
Stecl VI As | 0.12} 0.29 038 0.022. 0.040 (an experimental steel 
Steel VII As I 0.39 2 0.66 0.026 0.020 designation of William 
Steel VII Fhomas Steel, non-killed 0.05 0.32 | 0.045 | 0.027 Jessop & Sons Ltd.) con 
Steel IX Phomas Steel, killed 0.25 2 0.53 0.064 0.029 tains 10 C. 2.0 Mn. 2.0 
Steel X Siemens-Martin Steel, killed with Cr. and. 1% Mo. This is 
Aluminium * 0.12 0.204 0.016 0.025 an oil hardening steel 
Steel NI Chromium Steel EC 036 0.020) 0.024 


which, in addition to be- 


*Plus 0.09 Al, 0.155 Cu {Plus O.5S Cr, 0.58 Cu ing a useful die steel in 
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| 
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its own right, is also useful for composite 
carbide-steel dies, as final heat treatment from 
the carbide brazing temperatures is possible 
It has a fairly good abrasion resistance and 
deep hardenability. 

Cemented carbides of the tungsten carbide- 
cobalt type are also relevant. (Eprror’s Nore: 
A summary of recently acquired knowledge of 
these is given on p. 166 They are hard 
(Vickers hardness about 1500), fairly brittle, 
and do not require final heat treatment. How- 
ever, they are expensive, particularly in large 
die-ring sizes 

Of the various treatments other than cat 
burizing which alter the surface properties of 
dies, nitriding and chromium plating are most 
useful. KR. Oettel, describing recent German 
work, has discussed carburizing steels which 
are so adjusted in alloy content that free graph- 
ite is formed in the case. Surface-graphitized 
dies may be of considerable interest, as they 
would combine the good case and core prop- 
erties of alloy carburizing steels together with 
the advantages of wear resistance and anti- 
friction properties. It is considered that there 
is a large field which can be usefully investi 
gated here, since there are other surface treat- 
ments which, though more difficult to produce 
may help to reduce friction and pickup when 
lubrication is poor. 


GENERAL COMMENTS 


No one material tor die steels is superior in 
all respects, but the choice, as in deep drawing 
pressing and similar die applications, depends 
on factors such as die design, pressures em- 
ployed, and efficiency of lubrication — these 
being the most important. As already men- 
tioned, different parts of the tool assembly may 
be made of different materials so as to 
obtain spec ific benefits A choice that 


seems to warrant consideration would 


Lubrication 


During his review of continental work on 
cold extrusion of steel, H. Fischer, of Kabel 
und Metallwerke Neumever A. G.. revealed 
the compositions and mechanical properties of 
German drawing steels (see Tables IIL and IN 
The most suitable material is steel in the fulls 
annealed or spheroidized condition with an 
optimum grain size of A.S.T.M. 7 to 9. 

For lubricant carriers, Fischer states that 
lavers of zine or manganese phosphate which 
have been applied by a dipping process have 
proved particularly suitable. These lavers 
must be thicker than the 10 to 15 py applied 
for protection against corrosion or for the sur- 
face treatment for drawing parts from this 
sheet, or for thin tubes. Lubricants containing 
a fatty acid, like rape oil or tallow, are mainly 
used; also their lubricity can be increased by 
sulphur compounds, Others are palm oil and 
soaps in aqueous solution. Soap precipitated 
from aqueous solution, which is allowed to dry 
on the surtace has also been used 

The surtace treatment of tools requires great 
care during grinding and polishing or lapping 
The latter is particularly good if it can be ap 
plied in the direction of the material flow be 
cause this diminishes the unfavorable action of 
transverse grinding grooves 

Further papers during the symposium cen 
tered on the relative merits of mechanical o1 
hydraulic presses for the cold extrusion of steel 
T. F. Massey, of Wilkins & Mitchell Ltd 
(England), concluded that while it is difficult 
to generalize, the mechanical press is probably 
the best proposition both technically and eco 
nomically, for pressures of 4000 to 5000. tons 
Above this range, practical considerations 
would probably favor the hydraulic press. @ 


Table IV — Physical Data of Steels Suitable for Cold Extrusion 


be a nitrided steel of high carbon and 
high chromium for the punch, and a D 
die of manganese, nondistorting steel 
shrunk into a nickel-chromium. steel 
bolster, particularly for back-extrusion 
assemblies. It should be remembered 
that the cost of the steel is only a frac 
tion of the cost of making a die, and 
hence the use of the more expensive 
stecls is economical if die life is im 
proved One manner in whic h cost can 
be reduced is by the use of composite 
dies, as replacement of worn or broken 


TENSILI STRETCH 
ATION 


ESIGNATION StReNGTH, ‘ 
Break, % 
Psi.* Psi.* 
Steel Il 51.4 
Steel II 61.5 5.6 28 
Steel IN 67.4 14.4 27 
Steel \ 21 
Steel VI 34.7 
Steel VII 69.5 11.5 0) 
Steel VIET 54.) 37.3 
Steel IX 65.4 14.2 22 
Steel X 50.3 
Steel XI 99.7 11.6 


64 


65 


658 
60 


Ki pucrTion 


co 


parts is less expensive 


* Values in thousands 
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overheating has occurred in a sufficient degree 


By J. FIELD, Metallurgical Supervisor 
Bethlehem Plant 
Bethlehem Steel Co. 


3. The mechanics by which overheating 0 


curs have not been positively established. Of 


— LAK or faceted fractures are tre 
quently observed on steels subjected to hot 
forming temperatures and subsequently refined 
by a quench and temper treatment. The pres 
ence of these facets is regarded as an indica 
tion that the steel has been overheated. 
an overheated 


Since 
Structure impairs the heat 
treated physical properties, those concerned 
with the hot working of steel are ever con- 
scious of the need for careful selection and 
control of the heating temperature, The prob 
lem has received considerable attention both 
here and abroad and the results of extensive 
investigations’: °* have shown that: 

1. The facets are best revealed by quench- 
ing and tempering the overheated steel prior 
to fracturing. In this condition fracture occurs 
at the boundaries of the facets, resulting in a 
contrast appearance of the faceted grain 
and the more fibrous matrix. 

2. The ductility, as measured by impact 
tests and by the reduction of area and elonga 


tion of tensile tests, is adversely affected if 


the various explanations proposed, the most 
promising appears to be that of A. Preece and 
co-authors which suggests that overheating 
results from diffusion processes within the aus 
tenite grains with subsequent grain boundary 
precipitation during cooling through the over- 
heating range. This hypothesis is based on 
findings which indicate that the rate of cooling 


has an important influence on the development 


of the overheated structure 


Effect Boron the 
Overheating Temperature Steel 


1. Possible curative treatments for over 
heated structure include high-temperature nor- 
malizing, while preventive treatments involve 
controlling the cooling rate through the over 
heating range from the forging temperature 

The work described in this paper was 
prompted by finding that an $.A.E. 1045 steel 
to which 0.003% 


increased 


boron had been added for 


hardenability showed evidence ot 
overheating at forging temperatures previously 
found satisfactory for L045 steel without boron 
Typical fractures of the two steels heated to 
2200" F. for | hr.t are shown in Fig. | 

This behavior was somewhat unexpected in 
view of the prevailing belief that boron steels 
could be handled in forging in the same man 
ner as steels without boron. However, as 
shown by the present investigation, comparing 
the effects of two boron ferro-alloyvs Commonly 
used in production of boron steels, the over 
heating characteristics of a steel are markedly 
affected by the type of boron ferro-alloyv used 


as the addition agent. 


*See references on p. 53 

MELTING AND SELECTING OF MIATERIAL 
fin all results of tests reported in this article, a condi 
tioning treatment for revealing facets followed the high 


temperature treatment. The material selected for study represented 


The conditioning treatment con 
sisted of normalizing, quenching and tempering to a hard 


seven, commercial basic openhearth heats of 
ness range of Brinell 321 to 341. 


1045 steel. Three were modified with boron 
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Table I — Chemical Analysis of Heats Used in Study 


COMPOSITION, “ 
INGoTs ADDITION 
MIN Ni Cr Mo B 

No. | None 0.44 0.76 0.20 0.15 0.18 0.04 
No. 2 12% boron alloy 0.44 O.SS 0.21 0.10 0.11 0.02 0.0035 0.004 
No. 3 12% boron alloy 0.43 0.72 0.23 0.13 0.12 0.02 0.0027 0.004 
No. 4 12% boron alloy 0.48 0.83 0,22 0.06 0.16 0.03 0.0021 0.004 
No.5 Special alloy* 048 0.93 0.29 O11 O18 | 0.04 0.0007 0.060 Trace 
No. 6 Special alloy 0.45 0.80 0.24 0.10 0.17 0.03 0.0007 0.060 Trace 
No. 7 Special alloy 0.47 OSS 0.25 0.11 0.19 0.02 0.0007 0.060 Trace 
No. 7A Spec ial alloy 

12% boron alloy OST 0.11 O17 0.02 0.0039 0.060 Trace 


Fig. 1 
2200" I 
boron; the steel on the right contained 0.003% 
boron, which was add d as 12% boron alloy 


Fractures of 1045 Steel Treated at 
Actual Size). Steel on the left had no 


which was added in the form of a simple 12% 
boron alloy, while three others were melted 
with boron added in the form of a complex 
ferro-alloy containing aluminum, titanium and 
zirconium in addition to boron and hereafter 
referred to as spec ial alloy. The first heat for 
comparative purposes contained no boron alloy 
Or spec ial alloy addition All the heats were 
melted with aluminum additions for 
Addition of the 12° 


alloy or spec ial alloy Was made in the ladle 


normal 


grain size control. boron 


immediately following the aluminum addition. 
The 12% boron alloy was added in an amount 


to provide 0.003% boron, while the special 


alloy addition was made in accordance with 
the vendor's recommendation of 4 lb. per ton 
(amounting to an addition of 0.001% boron 


In order to provide a steel that was treated 


with the special alloy and have it) contain 


0.003°* boron, a final ingot of a special alloy 


heat was treated with a supplementary addi- 


tion of 12% boron alloy. Samples for the inves 


tigation were all selected from rolled billets 
or bars 

The chemical analvses determined on the 
heats selected for this investigation and the 


vendor's reported analvsis for the spec ial alloy 
Table I 


mon elements, the 12 


are shown in In addition to the com 


boron alloy and special 
alloy heats were analyzed) spectrographically 
for 


boron, titanium and zirconium 


*Vendor's analysis for special alloy: Al 13, Ti 20, Zr 4, Mn 8, B 0.50, Si 5%. 


IMPACT AND TENSILE TESTS 


It had been found from prior work that the 
use of an oversize impact specimen afforded 
a convenient means of studying the overheat 
ing characteristics of a steel. In the first place 
the test insures that the fractures are obtained 


on specimens broken in a uniform 


manner 
secondly, the drop in impact resistance is in 
itself an indication of the degree of overheat 
ing. It is desirable in this connection to use 
the largest specimen that can be broken within 
the capacity of the testing machine in order to 
provide large fractured areas for visual exami 
Equally important is the fact that the 
very low Impact resistance obtained with over 


heated structures on smaller 


nation. 


conventional im 
difficult 


\ specimen measuring 1.3575 in 


pact specimens makes it 
the results. 


to evaluate 


wide, 0.562 in. thick and 5 in. long provided 
a convenient size for use in the Irnapact rnc hine 
(600-Ib. capacity 
tion 


available for this investiga 
A 45° V-notch, 0.112 in. deep and having 


a 0.010-in. radius, was machined 1.1 in. from 
the end of the specimen 

Longitudinal test blanks Ix 2.6 in. were 
cut from the as-rolled billet and bar stock 
These were heated at 50°F. intervals trom 


2000 through 2600° F 
ture 


held | hi 
Impact specimens were 
0.030 in.) of the 


0.562 x 1.375 in 


at tempera 
and au cooled 
machined slightly oversize 


finished dimensions of and 


then normalized by air cooling trom 1650° F 
The heats with the 12% boron alloy and spec ial 
alloy additions were then oil quenched from 


1550° F. and tempered to a hardness between 


Brinell 321 and 341 The regular 1045 steel 
containing no boron) had to be water 
quenc hed to obtain the desired hardness. After 


the treatment, the 
chined to 0.562 


specime4ns were finish 


1.37555 mm. and the V-notch 
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Fable Il — Effect of Heating Temperatures on Impact Resistance 
of Boron-Modified 


1045 


Resistance, Fr-La. ror Eacn INGot No. axp Apprrion AGENT SHows 
12% Boron 12% Boron 12% Boron Serco 
Nont ALLOY ALLOY ALLOY ALLOY Bonon 
None 285 220) 230 250 320 295 295 
2000 240 200) 230 265 345 200 
2050 265 955 190 210 s10 145 
2100 2S0 130 915 290 1O0 320 165 
2150 290 245 100 150 280 345 320) 170 
2200 2S0 110 SS 90 975 320 325 ISO 
2250 135 90) SO 985 70 
2300 300 60 60 60 290) 100 330 130 
2350 315 60 SO 70 975 30) 
2400 310 60 sO SO 290) 335 +40 10 
2450 210 70 105 SO 295 140 
2500 290 60 Ww) 70 265 SO 395 120 
9550 100 25 285 ISO 
2600 65 25 60 SS 945 5 0) 5 


was made. For comparative purposes, an ad- 
ditional test specimen was similarly prepared 
from each heat by normalizing, quenching and 
tempering the as-rolled stock (no high-temper- 
ature treatment The results of impact tests 
are reported in Table Il, while the fractured 
surfaces of the specimens are shown in Fig. 2 
Tensile specimens of 0.375 in. diameter and 


L5 in 


wide 


length were machined from the 
broken impact specimens. The percentage of 
elongation obtained for each sample is shown 
in Fig. 2. 


~ 


END-OUENCH HARDENABILITY 
The hardenability of each heat was deter 
mined by means of the standard Jominy end 
quench test. The specimens were machined 
from bars forged to 1.25-in. diameter and nor- 
malized at 1650° F 
1550" F 


for the specimens are plotted in Fig. 3. 


and were end-quenched 


from Hardnesses and cooling rates 


DISCUSSION OF RESULTS 

It is readily evident from a comparison of 
the fractures that the normal overheating char- 
acteristics of a 1045 steel are markedly altered 
by the presence of 0.003% boron added in the 
It will be noted that 
the incipient overheating temperature of 2550 


form of 12% boron alloy 


and 
With 


hig Comparison of Fracture 
Elongations of S.A.J 


Surfaces 
1045 Without Boron 


12% Boron Alloy, and With Special Alloy Treat 


ments 


All specimens que nched from 1550° I 


drops to a range of 2050 to 
addition of 0.003° 
boron alloy 


steel without boron 
2200° F. with the 
boron in the form of 12° 


F. obtained on the 


The overheating characteristics of the steels 


with special alloy differed considerably from 


those observed in the steels with 12° boron 


the 


fracture tests after heating to temperatures well 


alloy; former remained fine-grained on 


above those at which overheating occurred on 
12" 


this respect thes appear to be quite similar to 


the steels treated with boron alloy In 


the normal 1045 steel, and for samples from 
heat No. 5 show 
the normal L045 


havior is due to the presence mm the spe ial 


even finer tractures than 


stee] 


Apparently this be 


alloy of (a) titanium and zirconium, (b) a rela 


tively low boron content or (¢ the combined 
effect of (a) and (b The fact that the pres 


ence of titanium is effective in inhibiting over 


heating in boron steels has been verified on 
treated 
ferro-alloy in conjunction with a supplemen 
tary addition of titanium 

The ingot treated with special alloy No. 7A 
to which by 
0.003": 


toward overheated fractures at 


additional heats with another boron 


an addition of boron alloy was 


made, aiming tor boron, showed a 


tendency low 


temperatures although to a lesser degree than 
and 4.) It should be 
noted that the boron content of this material 
was 0.0039' 


special alloy heats 2. 3 


It is possible that the amount of 


titanium and zirconium introduced by the ad 


dition of 4 Ib per ton of spec ial alloy was 
the effect of 


insufficient to overcome entirely 


this relatively high boron content 
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»Cooling Rate Fig. 3 — Hardenability Curves 
“Fper Sec for S.A.E. 1045 Without Boron 
Ingot No. 1), Treated With 
~. 12% Boron Alloy (Ingots No 
) 4 4 A 
Identiticetion 2, 3, and 4), W ith Special Al 
loy (Ingots No. 5, 6, and 7 
ingot Boron 

0. Content,% and With Special Alloy Plus 


12% Boron Alloy (Ingot No. 7A 


7 
— 


t—46.2 16 | 


_Isss 


—+——+——4 7/5 


0.0035 
rp el observed over the full 
0.0007 range of the temperatures 
0.0007 investigated, conse- 
0.0007 
0.0039 


quently no sharp drop in 
ductility was found until it 
was heated to 2600" F. The 


tendency toward erratic 


=—— 7 impact and tensile results 
often found within the 


Hardness, Rockwe/; 
w 


9 


| temperature series can be 


6 10 12 14 16 18 20 22 24 26 28 30 32 34 36 =©traced to variations in 
Distance From Quenched End, Sixteenths hardness within the range 


of Brinell 321 to 341, and 
The impact test results, as well as the elon- also to mixed or duplex grains produced within 
gation and reduction of area obtained on the a specimen. 
tensile tests, indicate with few exceptions a It will be observed that many fractures do 
sharp decrease in ductility at the temperatures not reveal increasing grain size with increasing 
which produce large grains or facets. In the temperature. For example, the specimens 
special alloy heat No. 5, no overheating was heated at 2600" F. do not always appear coarser 
than overheated specimens 
heated at a lower tempera- 
ture. On etching with hot 
Heatinc Teme. Yuewp ULTIMATE | (%) R.A. acid the specimens heated at 
No (°F.) (M Pst.) (M Pst.) 2600" F., evidence of burning 


Table Ill — Effect of Boron Additions on Tensile Properties of S.A.E. 1045 


| As-rolled 151 163 12.8 51.0 (presence of voids about the 
AS ° 


2000 to 2500 141 to 153) 158 to 166) 13.5 to 15.7 | 51.0 to 54.4 grain boundaries ) was found. 
2600 145 153 1.9 14.5 It is probable that the fusion 
As-rolled 130 157 16.4 54.1 of the grain boundaries 
2000 to 2200 127 to 140) 156 to 167 | 12.8 to 15.0 | 47.3 to 52. accompanying this burning 
2600 142 166 2.9 4.9 
As-rolled 144 163 15.0 51.6 
2000 to 2050 140 160 13.8 185.5 


2500 144 162 9.3 26.0 
2600 126 146 14 33 steel to increase its harden- 


masks the true grain struc- 
ture on a tracture test 
Since boron is added to 


inadied 149 169 13.5 50.4 ability, it is of interest to 
2000 to 2150 | 142 to 150! 164to 170) 12.1 to 15.0 | 44.1 to 52. compare the end-quench 
2600 142 164 3.6 6.0 hardenability resulting from 
As-rolled 144 166 14.2 52.5 the small amount of boron 
2000 to 2550) 139 to 153) 156 to 165) 13.5 to 15.7 | 48.2 to 54.8 
2600 152 163 5.0 10.9 
As-rolled 147 166 14.2 55.6 


2000 to 2500 120 to 165 | 153to 177. 13.5 to 16.4 | 52.9 to 59.2 > 
9800 142 157 14 89 as 12% boron alloy. Special 


remaining after additions of 
the special alloy and the 
0.003% boron addition made 


As-rolled 142 157 16.4 53.3 alloy heat No. 7 and ingot 
29000 to 2500 136 to 145) 158 to 162 14.2 to 16.4 17.4 to 57.8 No. 7 \ offer a direct compar- 
2600 145 160 6.4 5 ison for this purpose. It will 
As-rolled 142 157 15.0 be noted from Fig. 3 that the 
2000 to 2450) | 139 to 1460 «157 to 160) 14.2 to 15.7) 47.0 to 51.0 end-quench hardenability re- 


2600 147 149 14 3S sults of the two steels are 


* Treated with 12% B alloy. tTreated with special alloy comparable and indicate that 
t Treated with special alloy plus 12% B alloy the maximum effect to be de 
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rived trom boron is obtained with the small 
amount (0.0007 added by the spec ial alloy 
The increase in hardenability obtained with 
the spec ial alloy treatment should not, how 
ever, be attributed entirely to boron, for appar 
ently the titanium and zirconium present also 
produce a measurable effect. 

There remains for consideration the cause ot 
the pronounced lowering of the overheating 
temperature obtained with the additions of 
12 boron alloy. In this connection, similar 
types of fracture have been found on cast 
steels, as reported by Lorig®*.  In_ these, 
the brittle fractures have been associated with 
the precipitation of a brittle grain-boundary 
constituent — possibly aluminum — nitride — in 
the regions formerly occupied by the bound 
aries of the primary austenite grains 

It is conceivable that in the overheated steels 
containing boron, a boron nitride constituent 
might be formed and precipitated at the aus 
tenite boundaries during the heating or cooling 
from the overheating range. The effectiveness 
of titanium and zirconium in preventing the 
brittle fractures might then be due to the sup 
pression of the boron nitride constituent in 
favor of nitrides of zirconium and titanium 
On this assumption, the mechanism by which 
overheating occurs one steel and not in 
another can be shown schematically in Fig. 4 
by considering the changes occurring in single 
crystals during the heating at high tempera 


tures and subsequent refining and fracturing 


Fie. 4 — Schematie Representation of W hy Over 
heating Occurs in One Ste el and not in Another 
Dotted line for Steel B re presents formation of 
crain boundary constituent. After refining, frac 
ture occurs through the houndary constituent 


Norma/ Stee/ 


° Refining Refined 
teelA 
SleelA + 2200°F Fracture 


Stee/ Prone to Overheating 


Stee/B + 2200°F Treatment’. 


Fracture 
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It is hoped that further investigation as to 
the exact identity of the boron constituent and 
the role of nitride-forming elements will prove 
of value in explaining the unusual overheating 
characteristics of steels made with 12% boron 
alloy additions. 


CONCLUSIONS 


1. The addition of 0.003% boron in the form 
of 12% boron alloy lowers the temperature at 
which overheating normally occurs in S.ALE 
1045 steel. 

2. The addition of boron in the form of a 
special alloy addition agent does not affect the 
normal overheating properties of 1045 steel 

3. The addition of 0.003% boron by com 
bined additions of the special alloy and 12 
boron alloy results in the occurrence of facets 
at low temperatures but to a lesser degree 
than are obtained with only the boron alloy 
addition 

1. The special alloy in’ amounts normally 
added does not lower the overheating te mper 
ature because of (a the prese nee ob zirconium 
and titanium, (Db) the low amount of boron pres 
ent or (¢c) the combined effect of (a) and (b 

5 The occurrence of overheating lowers the 
ductility as measured by impact tests and by 
values for elongation and reduction of area in 
tensile tests 

Since an investigation of all of the mumerous 
boron ferro-alloys Was bevond th p! ictical 
scope of this investigation, the conclusions 
stated above apply solely to two of a number 
of boron ferro-alloys commonly used in the 
production of boron steels No implication 1S 
therefore intended regarding the effectiveness 
of other boron ferro-alloys or of modified priate 
tices in which the 12% boron alloy might be 
added in less than the recommended amounts 
or in combination with other elements oS 
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By C. F. PAULSON 
Special Applications Engineer 
Permutit Co., New York 


Fig. 1 Cost Savings and Recove ry of Criti 
cal Materials Are Made Possible With This 
Installation. Tank at left is the Permutit Q 
unit, at right is Permutit S tank. These two 
ion exchange units, of identical construction, 
are fabricated from corrosion resistant mate 
rials. Piping is also resistant to chromic acid 
Solutions to be treated are introduced by 
the ion pumps and regenerant solutions 
are made up in the corrosion resistant tanks 


Plating Waste Treatment 


ee AIMENT Of electroplating rinse waters by 
ion exchange has been one of the most 
attractive methods considered in recent years 
the 


Simultaneously, it helps solve a very. serious 


for recovery of electroplating wastes. 
problem of water pollution. 

The most) successful of the ion exchange 
processes applied has been the use of cation 
and anion exchangers in the recovery of chro- 
( This the 7th 
Industrial Conference by the 


There are 


was discussed at 
Waste 


present author and several others. ) 


mic acid, 


really two separate ion exchange processes. 
One is the use of a cation exchanger to remove 
metallic cations from strong chromic acid solu 
tions, such as are used for bright dipping, strip 
ping, chromium plating, and chromic acid 
anodizing. The second is the use of an anion 
exchanger in series with a cation exchanger to 
recover the chromic acid from the rinse solu 
The 


rinse water may be reused virtually indefinitels 


tions following the above treatments. 


and the chromic acid is eventually returned to 
the treatment bath. 

Since the announcement of the cation ex- 
change process several years ago, this process 


has developed rapidly, and there are now more 


*A paper presented before the Sth Purdue Industrial 


Waste 
May 
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than a dozen large plants throughout the coun- 
try applying either all or a part of this process 
successfully. In this connection, we can report 
that it is feasible to 


cations from chromic acid solutions all the way 


now remove metallic 
up to the 40% concentration by cation exchange 
Whether for any given installation this is eco- 
nomically attractive depends upon the over-all 
layout and scale of operation. The anion ex 
change process has recently been extended to 
the treatment of mixed chromate rinse water 

\ process for the recovery of cyanide trom 
evanide plating rinse baths very similar in 
operation to the chromate rinse recovery proc 
ess has been developed under one of the re 
search projects of the American Electroplaters’ 
Society. In the 


passing all of the rinse water through a de 


essence, process consists ot 
mineralizer to remove the metal cations, eva 
nide anions and complex cyanide ions, and 
then either sending the water to waste or back 
for further rinsing purposes. Then, during re- 


generation, caustic soda is introduced to the 
anion exchanger where its hydroxyl anions re 


This 


solution then goes to the cation exchanger 


place the cvanide ions from the resin 


where the high concentration of caustic and 
regenerates off the 
The effluent then is a 
solution generally similar to a cyanide plating 


evanide§ dissolves off or 


heavy metal cations 


| | oo 
| 
‘ 
4. 


lower concentration and 


solution except ot 
higher alkalinity 


As far as known, this proc 
ess is not as vet in large-scale usage 

The two processes dese ribed above. and al 
cation exchange process for recovery of metals 
from acid, copper or nickel rinse water, although 
very useful where the circumstances warrant 
them, have not overcome by anv means all of 
the difficulties associated with pollution by 
plating rinse waters. They are economically 
most attractive in plants where relatively few 
kinds of plating are performed and these are 
pertormed on a large scale. They also depend 
for operation on the possibility of isolating one 
rinse water from another before there can be 
cross-contamination. Thus, where a single rinse 
bath is used to rinse following several plating 

installed, 
With most 
chromate baths, the recovered chromate may 


baths, or common floor drains are 


these processes cannot be applied. 


be returned directly to a save-rinse tank o1 
evaporated for return to plating tank; in’ the 
case of evanide baths, some anions, notably 
carbonate, build up in the rinse waters and it 
is not particularly attractive to return these to 
the plating tank In many situations, the 
amount of water associated with the recovered 
plating salts is greater than can be put directly 
into the plating tank 


rating process must be relied upon also 


therefore some evapo 


The most) generally encountered 


circum 
stances in the industry are almost invariably 
the cirect opposite of the conditions men 
tioned above Most clectroplating shops con 
tain a large variety of tanks of various sizes 
and do a wide assortment of plating operations 
Ina job plating shop it is difficult, if not im 
possible 


doing next, and hence it is hard to justify 


to predict what a given tank will be 


installation of large and comparatively costly 
recovery equipment for a process which may 
not be in operation Very long. Only in rather 
lara plating opel itions has it been found that 
the value of the recovered chemicals more than 
offsets the amortization of the equipment plus 
th operating cost for the recovery process 
In small op rations, the labor cost may be con 
sick re d CXACESSIVG This lise tssion dese ribes a 
new water recovery process adaptable to small 
plants or large plants doing a variety of work 

Demineralization of all rinse water, or at 
least final rinse waters in plating shops has 
been proved on innumerable occasions to be 
worthwhile Demineralization generally ce 
oreathy the 


CTCASES 


| 


Or recipes 


mount of rejects, eliminates 


harply the amount of handling inc 


iff ne fo remove Water spots 


Limitations for Job Shops 


proves the corrosion resistance of the finished 
work, and for many operations improves the 
appearance of the work. This demineralized 
rinse water, after use, then needs treatment to 
render it nontoxic and thus the same water ts 
generally treated twice at considerable cost tor 
equipment and chemicals. It is quite generally 
found that the amount of plating salts pic ked 
up by a demineralized water when it ts used 
for rinsing is less than the total clectrolyte 
content of the raw water Thus, close con 
sideration of these factors makes attractive a 
combination water and waste treatment process 
Several plants are now in operation using re 
evcled plating rinse water as the feed to a 
demineralizer 

\ very good typical installation employing 
this water recovery process is in operation: in 
the plant of a ¢ anadian manufacturer of avia 
tion mstruments As vet, no waste treatment 
is in operation, as the authorities have not pre 
scribed any standards, but the plant can be 
readily emploved for such waste treatment 
The chiet reasons why a recirculated plating 
water process wats resorted to were the short 
age of water and the poor quality of the water 
available. As presently operated, water is re 
circulated at a flow rate of approximately 60 
gal. per min and picks up approximately 75 
parts per million of electrolytes in passing 
through the plating shop The raw water was 
than 60 


and contained approximate ly 600 


available at a maximum flow rate les: 
gal pel 
parts per million of clectrolytes Phas, treat 
ment of the reevcled stream is) considerably 
treatment of 


the raw water It has also been found that 


less expensive than comparable 
the recirculated water has a higher ra 
ture than the raw water, during most of the 
Veal and hence dor amore satistactory rinsing 
job plant Is d to do chromic and 
sulphuric idl anodizing black ye kel 
copper, 71K cadmium, chromium and several 
other types ol plating 

Figure 2 illustrates a complete operation of 
a combined water demineralization and wast 
All of the plating rinse water 
is collected in a storage tank and i 


treatment plant 


pumped 
through a cation and exchanges 
series. is 


install a cooler as 


necessary. in some locations to 
well if there are 


able mumber of hot rinse bath 


consider 
in the circuit 
Then the water goes to a demineralized water 
storage tank from which it ent back to the 


plating shop i demanded kor continuo 


1993 
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Purified Waste for Make-Up 


PLATING RINSE 


WATER 


operation, it is possible to provide either two 
demineralizing pairs, or sufficient demineral- 
ized water storage to provide water during the 
regeneration period. When the demineralizer 
becomes exhausted, the units are regenerated 
in the normal manner with sulphuric acid and 
caustic soda, except that the effluent, instead 
of being sent directly to waste, is sent to acid 
waste treatment and alkaline waste treatment 
tanks, respectively, The alkaline waste treat- 
ment tank contains a considerable amount of 
free alkali, and hence is ready for chlorination 
or other accepted techniques for the oxidation 
of cyanide under alkaline conditions. The 
oxidizing agent is fed to a recirculating stream 
until the cyanide is destroyed. Then the entire 
contents of this tank are pumped into the acid 
waste treatment tank. 

Conditions in the plating operation are gen- 
erally such that a quantity of cations equal to 
or greater than the quantity of anions appears 
in the rinse water, and since cation exchange 
resin. regeneration is somewhat less efficient 
than anion exchange resin regeneration, a 
greater quantity of acid than alkali will be 
sent to the acid waste treatment tank. There- 
fore, after mixing of the two solutions, the 
contents of this tank will still be acid, and thus 


will be ready for the feeding of a reducing 


PERMUTITI PERMUTIT | 


RINSE Q | Ss | 
WATER 
STORAGE | 
L L J 


NoOH 


This reduc- 


solution to destroy the chromate 


ing solution is also fed into a recirculated water 
stream. When the chromate is all destroyed, 
caustic soda or lime may be fed to neutralize 
the free acid and precipitate all the metallic 
hydroxides. Then the contents of this tank are 
allowed to settle and the supernatant liquid 
sent to waste. The sludge is sent to a lagoon 
or sludge filter. 

This process provides demineralized water 
for all the plating shop and reevcles more than 
90% of this water. 


water is scarce or of poor quality. 


Thus, it can be used where 


The waste treatment processes as such are 
only operated upon the effluent from the ion 
exchange unit, so that they are more or less 
independent of the concentrations of ions, or 
the relative analysis of ions in the rinse water. 
Consequently, reactions in these waste treat- 
ment steps will be very reproducible from day 
to day, and the treatment cost will be a tune- 
tion only of the amount of dragout in the plat- 
ing shop and not of the water flow rate. Water 
conservation in a plating shop, which is always 
very difficult to achieve, becomes less neces- 
sary, since the only cost of the added circula- 
tion is repumping. In those locations where 
waste treatment processes have been installed 
but outgrown, the water recovery process Is 
an ideal method. 


Also, as mentioned above, the regenerants 


Installation for Complete Operation 

of Combined Water 
| Waste Treatment Plant 
} water used in the 


| Fig. 2 

Demineralization and 
More than 90% of the 
plating shop is recycled 
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produce ideal conditions in the waste solutions 
for oxidation of cvyanides and reduction of 
chromate. The acid and alkali for the waste 
treatment steps also produce the deminerali- 
zation of the water. The quantity of reducing 
and oxidizing agents is also reduced some- 
what. In the case of the oxidizing agent, if 
chlorine is used, for instance, it is necessary to 
produce the same chlorine residual in a smaller 
volume of water and hence less chlorine is 
used Also, since the actual waste treatment 
steps are batch operations, there is little likeli- 
hood of overfeeding the oxidizing agent, which 
in turn would require a greater quantity of the 
reduc ing agent, or of overteeding the reducing 
agent itself 

This water recovery process has advantages 
of both batch and continuous waste treatment. 
The water treatment is continuous and the 
waste treatment is batch. As with continuous 
treatment processes the equipment required is 
relatively small and consequently the require- 
ments for space are small. As with batch opera- 
tion, there is little likelihood or danger of auto- 
matic control equipment becoming inoperative 
and producing an overtreated or undertreated 


waste 


Also, constant attention is unnecessary, 


Comparison of Costs for Water and Waste Treatment 


Economics 


and the tanks for acid and alkali waste treat 
ment are ready for use in treating dumped 
plating bath if necessary 

To illustrate to some degree the economics 
of treatment, we have chosen to compare it 
with the treatment that was described at the 
7th Waste Conference by 1. D. Cox of the 
Ford Motor Co., Monroe, Mich 
of this comparison are shown in the accom 
panying tabulation 


The results 


Space requirements and 
the operating cost are reduced and the quality 
of the water actually used for rinsing is greatly 
improved. In addition, the amount of sludge 
to be wasted is reduced 

In many locations it will be found that a 
combination of this over-all treatment with ion 
exchange recovery from some of the main baths 
will be attractive. For instance, it would be 
desirable to incorporate, in any system such as 
the one described in the tabulation, recovery 
units from the main tanks. This is of course 
particularly true where a large tank containing 
considerable chromic acid must be dumped at 
intervals. A cation exchange unit would over 


come this problem S$ 


Factor 


| low 
150 gal. per min CN wastes 


144 |b. CrO 
234 Ib. CN 


Contamination 


Ope rating cost Water (S.5¢ per 1000 gal 
Waste: Chlorine 
Sulphur dioxice 


Caustic soda 


equipment cost Water: 2 shidge blanket units 
does not include 1 water filters 
control building Piping. pumps, ete 


lagoon or Potal for water 


installation 


with mixers 
2 sludge blanket units 


Potal for waste 


Crand total 
2.100 sq ft 
SOO sq {t 


Space required Water 
Waste 


GOO se 


it 


1 


SEPARATE 


550 gal. per min.* CrO, wastes (22 ppm. 


13 ppm 


COMBINED 


1000 gal. per min. total 
100 ppm 


144 1b. Cro 


aste: 4 chromate holding tanks 
evanide holding tanks 


234 Ib. CN 
100 Ib. miscellaneous electrolytes 
$122.00 Water $ 12.00 
143.00 Chlorine 143.00 
26.50 Sulphur dioxick 26.50 
73 1.73 
Caustic soda 


$3591.35 


Sulphuric wid 


Pumps feeders piping, ete 


500 gpm $24.000 Demineralizer $90_.000 
20.000 2? storage tanks 25.000 
1O.000 treatment tanks 16.000 
$54.000 Pumps piping chemical 
$72. 000 feeders, ete 50,000 
16.000 Total SIST OOO 
100 gpm 22 OOO 
SOLO0O0 


S16H0.000 


S$? 14.000 


otal, 2400 sqft 


*Otherwise noted as gpm. Parts per million 


24.00 
$279.53 
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Properties and Structure 
After 30-Min. 


Heatin 


1200 


By E. WALDEN and L. A. DIXON, Research Engineers 
Metallurgical-Chemical Research, Lockheed Aircraft Corp., Burbank, Calif. 


AILABLE LITERATURE on titanium gives no 
data on room temperature properties after 
heating in air above LOOO’ Therefore, an 


investigation was made to determine the 
changes which oceur in the mechanical prop 
erties and microstructure of annealed titanium 
after a short time at 1200 to 2000" F 


\ single sheet of annealed, commercially 


pure titanium (Rem-Cra RC-70), 0.0400 in 
thick, was used for this investigation. This 
metal normally contains, as impurities, traces 
or iron, oxygen, nitrogen (O.00L to 0.10% ), and 


carbon (0.05 to 0.20% 
chined from it were placed in an electric muffle 
furnace and heated in air at 1200 to 2000° F 
for '2 In 


tested at room temperature to determine their 


‘Tension coupons mia 


These samples were alt cooled and 


ultimate tensile strength and elongation. Re 
sults are summarized in Table | 

These data indicate that the room-temperature 
tensile strength of the titanium sheet increases 


to a slight maximum after heating to 1500° F., 


Table 1 — Effect of Heating Titanium in Air for 's Hr. 


and rapidly decreases after heating above 1700 
The very low tensile strengths obtained 
after heating above 1700" F. 


the actual strength of the material 


do not represent 
since the 
values were computed on the original thickness 
of the sheet, and at 2000° F. (for example ) the 
surface scale amounted to 70% of the original 
thickness. Elongation remains high after heat 
ing at 1500" F 


becomes zero above 1700" F. 


drops abruptly at 1600° F.. and 
This embrittle 
ment of titanium is generally ascribed to the 
absorption of alloying gases from the air, prin 
cipally oxygen and nitrogen 
Metallographic taken 
coupons were prepared by sanding on succes 
1/0 grit, and 
polishing with Linde A-512 abrasive compound 
on a silk cloth and finally on an AB Micro 
cloth-covered lap 


specimens from the 


sively finer papers through No 


Specimens were etched 1 to 
sec. in solution No. (composition tabulated 
below ) to remove the disturbed surface metal 
repolished quickly on the final lap, andr 
etched in solution No. 2 until the 


desired contrast was obtained 
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ULrimati ELONGATION Avenacre Grain COMPOSITION 
Hy drofluoric 1S‘ 10 
As received 82 00 psi 0.015 mm Water =() G3 
1200" ) O.OLS 
1300 89,100 0.015 Microscopic examination indicates 
9? 300 38.2 0.015 
ane : 15 that an equiaxed, fine-grained alpha 
93.300 32 ' ‘ ' ft 
1650 0.045 1400" | At 1500° F. the alpha beta 
1G75 0.060 transtormation begins to take place 
1700 93,300 () O.150 at the grain boundaries. The trans 
0 formation is approximate ly 50 
peste complete at 1600° F.. SO complete 
2000 00) () 0.175 
it and essentialls 100) 


t 
. 
red 
: 


titanium the beta phase 1S a) J 5 
peratures (above 1615" F 


and on cooling forms the 
acicular alpha structure ap 
pearing in the photomicro 
graphs. Grain growth is quite 
pronounced above 1700" F., 
as is also shown in the micros; 
actual grain sizes are listed 
in Table I 

Titanium is very. reactive 
with air at elevated temper- 
atures, and above 1500° F. an 
appreciable alloy lavet Was 
formed on the surface of ou 
This laver appears 
to be an alloy of titanium rich 
in oxvgen and nitrogen. After 
heating at 1600" F. tor 30 min., 
this zone was 0.0007 in. thick 
and it increased to O.O0OA7 
as the result of heating at 
2000" for 30 min 

Above this alloy 
tends to deteriorate, voids are 
formed within the metal and 
the surface rapidly oxidizes 
to a thick, loosely adherent 
scale \t 2000" F. this scale 
was O.O14 in. thick on each 
side of the sample — equiva- 
lent to 70 of the original 


F. 20007 
thickness of the material. 
The visual appearance of the Commercial Titanium Sheet After Heating 30 Min. in At 150 Eequi-axed 
aie: af a coupons at alpha up to 1400°; beta transformation well under way at 1600 complete at 1800 
surface oO we OUS ale 


Surface layer (light-colored), high in nitrogen and oxygen, thickens rapidly abou 
1600° FE. at 2000° this alloy layer central strip) is 0.005 in. thick, and much of the 
metal has been converted to a loose ly adherent brown scale fop third of the micro 


the approximate thickness of 
the alloy laver and seale are 
summarized in Table I 

This investigation indicates that 


lable I — Thickness and Appearance of Scale 
annealed titanium may be used 


for applications involving very Visear Appeananct APPROXIMATE THICKNESS 
short exposure at MPERATURE Or SURPFACH LAYER Scart 
temperatures up to 1500" in ain 
Above this te mperature the mate- 1300" Light gra 
( 
rial becomes excessively brittle 1400 Light 
1500 White vellow 
the result of its reaction with gases 1600 Yellow-orange: loose scale OOO07 in O.0006 in 
i thre alt Prolonged exposure Yellow-brown. | cule 
ot the metal to temperatures Yellow-brown, loose scale OOOTS O02 
above | produces similar 1900) Yellow-brown: | cal 0.0032 0.004 
) ellow-brown, loose scale OO 
embrittlement S$ Yell 
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Augustus Braun Kinzel 


~ 
An Eminent Living Metallurgist 
4 
— 
4 . . 
| President * Union Carbide & Carbon Research Laboratories 


ABILITY to beneficiate the thinking of 
associates, plus a brilliant knack for 
channeling theoretical physics into industrial 
practice, has placed Augustus Braun Kinzel @ 


among this generation's prime metallurgists 


He is a scientist-executive whom his protes 
sional colleagues continue to honor. He is 
president of Union Carbide & Carbon Research 
Laboratories and vice-president of Electro 
Metallurgical Co., a division of Union Cat 
bide & Carbon Corp., the billion-dollar indus 
trial group whose products become the raw 
materials for almost every processing industry 
of the U.S. and Canada. 

Gus Kinzel was born in one of New York's 
last farm mansions on July 26, 1900. The 
home stood on the Manhattan bank of the East 
River until John D. Rockefeller bought the 
area for the Rockefeller Institute for Medical 
Research. The elder Kinzels continued to live 
in that stimulating neighborhood; he was a 
concert pianist, she a college teacher of mathe 
matics. They had three lively, sociable sons 
One is now an esteemed corporation lawyer, 
another a president of a steamship line. 

Gus, the eldest, notably persistent in 


asking “why”, and notably able to understand 
the answers 


Was 


He demonstrated a powerful 
imagination that enabled him to re 
during boyhood, and in 
young manhood to appreciate many concepts 
of physics 


visual 
assemble machines 

On the run, as it were, he learned 
the piano, German 
ture. When he was 18 he 
Columbia University, A.B., 
mathematics 

This was 1918S and World War I 


looking concerns, even as today 


and French, history, litera 
graduated from 
cum laude in 
Forward 
were combing 
the universities for proto-engineers and proto 
But Gus Kinzel 
Came the Armistice 
quick demobilization 


researchers insisted on en 


listing unusually 
Then General Electric 
hired this apt yvoung man for the Pittsfield 
laboratories but released him to attend M.L-T 
In a vear he had a B.S. in Engineering. The 
French University of Naney had an American 
endowed fellow ship open 


and 


Gus Kinzel won it 
and in another year had Naney’s D. Met. Ing 
au titre to be followed a few vears 
later by its Sc.D. for a dissertation on welding 
He returned to G.E., but soon joined Henry 
Disston’s steel plant near Philadelphia where 
he staved While there he 


metallurgy in 


etrangere 


two vears 


also 


advanced extension 


COLPSECS 


at Temple University 


Now the | 


S. economy was in the postwar 
boom of the 


1920's. Young Dr. Kinzel, wise 
and alert, applied the saw that he always urges 
others to use in shaping their careers, to wit: 
“Join a growing concern and give all of your 
self to its affairs.” 

His choice was Union Carbide and Carbon 
Corp. Aggregated only since 1917, its mutu 
ally supporting parts all depended upon astute 
One of the 
notable scientist-technologists on the staff was 
George Oliver Curme, Jr., pioneering aliphatic 
chemist, now head of all Carbide’s research 
Another was the late (1875-1942) Frederick 
Mark Becket, ploneer of heat and scale resist 
ing alloys. Carbide hired provident Dr. Kinzel 
as research metallurgist in 1926. After that it 
group leader, chief 
metallurgist, vice-president of Union Carbide 


applications of pure research. 


was up and up for him 


and Carbon Research Laboratories, Inc., and 
since 1948 president of that COMpAany Since 
1944 he has also been Electro Mets vice 


president for research 

One of the 
“Carbide” mathematics 
the value of elliptical heads for pressure ves 
sels His two broad fields became welding 
and alloy 


very first things he did for 


was to demonstrate by 


steels. He has designed a portable 


testing machine explored the nondestructive 
and X-ray methods, 
planned what is labeled the “Kinzel bend test” 
His studies of deoxidizing and alloy elements 
solved difficulties of steel welding. He also 
worked out methods of powder cutting and 
scarfing of stainless steel. He has 


patents in his name 


testing of welds by sonic 


some 40 
His latest achievements 
have been incorporated in his firm's new alloy 
plant at Marietta, Ohio. Here, after a decade 
of laboratory research and pilot plant operation 
under his general direction, a new variety of 
low-carbon ferrochromium for expediting man 
ufacture of the stainless steels is being pro 
duced and new electrolytic plants for tonnmade 
production of chromium metal and manganese 
metal are being built 
He co-authored the 


Engimeering Founda 
Alloys 1937 and 
1940 re 


Inclusions 


“Low-Chromium 
Alloys 


properties 


“High-Chromium 


ports on impact and 


deoxidation 


He created 


widely 


practices authoritative 


first 
stec!] 
This he subse Ti nthy modified with zirconium 


continu 
‘Cromansil considered the 


low alloy 


high strength 
for another popular group of strona steels. His 


vanadium refining methods made this 


metal 


. 


METAL, 


industrially available, its future importance is 
bound to grow, since it is associated with the 
uranium ores of the Colorado plateau. At 
present, he and his group are preparing a 
series of master alloys designed to improve 
the properties of titanium. 

In the metallurgy relating to nuclear fission 
and fusion, this scholar’s personal knowledge 
has the very start — at 
Argonne, Oak Ridge (U.C.C. 
Knolls (G.E. operated), Brook 
He helped draft the Manhattan Dis- 
trict Report for world control of atomic energy 
that was the basis for the Lillienthal and 
Baruch plans. 


been called on from 


Los Alamos, 
operated a 


haven. 


He did other specialized work 
for the Government during World War IL that 
Was important enough to give him the simu- 
lated rank of brigadier general. 

He 
gresses and institutions, and has received their 
honors. These epitomize his achievements 
1944 Adams Lecture (“Solid Phase 
Welding”); 1947 @ Campbell Lecture (“Due 
tility of Steels for Welding”); 1947 A.W.S. 
Miller Medal, 1948 @ Distinguished Service 
Award (for constructional alloy 1952 
A.LMLE. Howe Lecture (“Chromium Carbide 
in Stainless Steels”). He is also an expert on 
metallography, as witness his Sauveur Lecture 
before the Philadelphia Chapter &, published 


in Metal Progress for January 1953. 


lectures before learned societies, con 


steels ): 


He has guest-lectured in London and Rome 
on welding, and at the instance of the U.S 
Government in’ Moscow on. structural steels. 
with diction 
He has talked in German at Dussel 
Munich and Zurich; in French at Brussels, 
Naney. In Stockholm recently his audi 
ence was perturbed by U.S.S.R. intimidations. 
He oriented them to the wisdom of N.A.T.O. 


more wittily and effectively than a professional 


(He reads Russian and Spanish 
aries, 
dort 


Paris 


diplomat might, by means of a united-we 
stand, divided-we-fall illustration using a box 
ful of Swedish matches 

Among his professional societies he has held 
elected posts with the Engineering Foundation, 
Welding Research Council, A.W.S., 
Institute of Welding: 


A.1.M.E., 


and International 


and 
A.S.T.M.., 


member 


appointed with 
AS ALE. ASM. He is an honorary 
of the British Acetylene 


also a member of the visiting committee to 


posts 
Association. He is 


department of metallurgy, last 
spring became chairman of the advisory com 
mittee of New York Institute of 
Mathematical Sciences the 
Naval Research 


University s 
and chairman. of 
Advisory Committee 
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The edu ation of researchers and engineers 
the Dr. Kinzel 


MLLT.s new optional system of three 


should include humanities, 
urges 
years in a liberal arts college and two years in 
a technical school is ideal, in his opinion. Only 
last March U. C. & C. started to approach such 


a goal with $500,000 a year to educate 400 men 


and women annually for executive and admin- 


This 


complements A.S.M.’s own educational program. 


istrative careers in business and industry 


This dynamic executive's office in mid- 
Manhattan is ornamented with symbols of his 
interests —a musically thematic etching, a 
modernistic “sculpture” in shining metal tub 
ing, a cuneiform extract from the 4100 year old 
ot a builder built a 
house that collapsed, he shall rebuild the house 
at his own expense” 

\ half-mile his office is 
Park Mrs. Kinzel 


painted the walls with scenes from the family’s 


Hammurabi (“UH 


saunter from his 


Avenue apartment has 


One mural shows his birthstead on 
the Manhattan shore. 


traits of and by the girls, a chess game in sus- 


history. 
There are framed por 
pended progress, a grand piano and — set in a 
wall —a television screen, a white-glazed bust 
of Shakespeare above his books and tobacco 
pipes, and in an unanticipated nook a compact 


Handy Kinzel builds 


utilitarian modern furniture, some shaped 


carpentry shop. Gus 
according to algebraic equations, if vou can 
imagine it. His engineered two-piece dining 
table has the curves of a boomerang 

He 
summer place for them at Lake Queechy, in 
the Berkshires, which he keeps stocked with 


five sailboats. 


The family is a joyous swarm. has a 


Last summer he chartered the 
rjack, once F. D. Roosevelt's favorite, to 
vive his growing son Fritz both a taste of salt 
water and a touch with history. For summer 
music the family goes to the famed school at 
nearby Tanglewood, Mass 


The Kinzels 


marriage for both of them. 


1945, a second 

Each had two 
The girls had an 
With no stint of love 
into the 
One of the girls married in 


married in 


daughters of the same ages 
unattached schoolmate. 
the Kinzels absorbed 

their sixth child 
1949, the others in tumultuous succession dur 
ing 195] 


( hildren 


her family as 


There are already five Kinzel grand 

During this brief period young 
brother Fritz grew 15 in. and now, at 16, stands 
6 ft. 2 in. Mrs. Kinzel, who likes “to think of 
myself primarily as my husband's wife” 
The 


guessed it a 


Is cul 


rently writing a detective novel solver 


of the-problem is vou pipe 


smoking metallurgist! \ivnon 


is 
| 


Lab Boys 


SE REFLECTIONS on that but ubiquitous 
creature the Lab 


Bov. are prompted by 
many vears of observation of the European 


sub Spec wes 
little recent) vears om 
technical literature, and it would be well (as 


alwavs) to lay down a clear definition at the 
outset. 


The subject is one which has 


received attention of 


The term “Lab Boy”, as used in this 
treatise, signifies an unqualified junior labora- 
tory assistant, but one who is in the process 
of acquiring scientific qualifications by some 
mysterious method of his own, whose precise 
nature need not be specified. His scientific 
studies may be part-time and slow, o1 spare 
time and slower; but one day he will be able 
to put some letters or other after his name, and 
on that same day he will either expect a con- 
siderable increase in salary or obtain employ- 
ment elsewhere. 

The intelligent Lab Boy is the indispensable 
adjunct of metallurgical science, as the top ser- 
geant is the backbone of armies. His natural 
pursuits cover a wide range. He may be found 
holding things, soldering things, screwing 


things into walls, sawing, filing or polishing 


specimens, assembling or dismantling appa- 
ratus — in fact, performing any of a wide range 
of functions which the scientist is unwilling or 
unable to pertorm tor himself, 

The basic laws governing the activities and 
growth of the Lab Bov were discovered and 
enunciated by the intallible Prot.-Ing. Glumpt 
ina brilliant paper (Z. Phys. Welt, 18582, Vol. 
183.) which has never received the attention it 
deserves, perhaps because of the incomparable 
turgidity of the language which the famous 
old professor used. Glumpt formulated three 
fundamental principles to which he gave the 
name  Wissenschaftlichelaboratorinmsknaben- 
vesetzungen; but they are more usually re 
ferred to among the English-speaking peoples 
as the Laws of Practical Thermodynamics. 
The First Law runs, in all its majestic sim 
plic itv, thus 

The capable Lab Boy is a sine qua non, 

The young scientist usually becomes pain 
fully aware of the truth of this First Law at 
an early stage in his career. Laboring, shall 
to determine the lattice constants and 
transformation 


Wwe Say, 


characteristics of the sigma 
phase, he finds himself thwarted at every turn 
by the startling intractability of the material 
world. The academic aspects of the problem 
are clear to him: it is the need to. translate 


temperature determinations into terms of non 


breaking ouples, and 


effectual pumps that causes him to stumble 


mito untoreseen ASSES 


From these the in 
defatigable Lab Boy delivers him, if he has 
been so fortunate as to find one in a suitable 
stage of experience and development If not, 
the lattice constants of the sigma phase com 
monly remain undetermined 

first 


begins to wonder 


learning this, the young scientist 
in that mood of despair 
that overtakes us all at such formative times 

whether he is really necessary at all, and 
whether the Lab Boy could not quite we ll be 
left to do it all without him. It is then that 
the young scientist's superior, if he is wise and 
percipient as he should be, will remind him 
of the Practical Thermody 


namics, Which the young scientist has probably 


Second Law of 


learned at some stage of his academic training 
but since forgotten 


along with 
The Second Law 
know, as follows 

“No Lab Bo 


himself, will determine the 


a lot of other 


things. as he should 


ruins 


however capable if left to 


lattice constants of 
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the sigma phase, or any other phase.” 

The reason tor this strange phenomenon lies 
concealed somewhere in the booming depths 
of the human psyche. Glumpf never explored 
it fully, being unarmed with our later know] 
edge of the mysterious workings of the mind. 

The Third Law is, like so many other Third 
Laws, divided into two parts: 

“I. Each Lab Boy is a separate entity, whose 
differentiation, negligible on commencing em- 
ployment, increases at a rate proportional to 
the square root of the time of employment. 

“2. All Lab Boys tend in time to become 


young scientists. 


The daring concept of the Differentiation of 
Lab Boys, referred to in the First Part of the 
Third Law, is a complex matter requiring fur 
Briefly stated, it means that 
at first sight any Lab Boy looks like any other 
Lab Boy. 


ther elucidation. 


It is only after a few days’ cautious 


experimentation that the new Lab Boy begins 
to be clearly recognizable as, say, the One with 
the Rusty Hair, to distinguish him from the 
One with the Beak, and the One with Steel- 
Rimmed Glasses. A week or two later a sud- 
den transformation takes place. The new Lab 
Boy is found to have become Blintz or Snape, 
vet it is usually impossible to say at what pre- 


cise moment this transition takes place. From 
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this moment Blintz begins to take 
on, with some rapidity a whole miscellany ot 


known attributes, such as a sick aunt in 


or Snape 


Florida, a genius for blowing curly bubbles 
from glass tubing, an enthusiasm for ice-hockey 
or regrettably careless habits with 


bottles full of sulphuric acid. 


reagent 


At this stage of his development the Lab Boy 
begins to fall into one of two great subdivisions, 
carelessly but aptly referred to as the Usetul 
and the Useless. There are innumerable sub- 
subdivisions, but the basic classification is 
usually quite clear. Differentiation increases 
in both categories, but once in his category 
the Lab Boy almost universally stays in it. 

The Lab Boy of the first, or Usetul, category, 
when fully differentiated and at the height of 
his powers, Isa noble and Many sided creature 
He smoothes away the cares that beset the 
research scientist, as the mother smoothes the 
brow of her ftretful infant. The scientist has 
only to walk distractedly through some derelict 
room, the Fully-Differentiated Lab Boy at his 
elbow, and mutter something about the sigma 
phase. The next time he passes that way he 
finds the room swept, furnaces plugged in and 
panting for work, vacuum pumps clicking away 
with domestic zest, and charts calibrating every 
thing with everything else covering every avail 
able inch of wall space. 

At the final stage of the Lab Boy's develop 
ment he is almost capable of operating in com 
plete independence. He still has to be given 
his initial push in the direction of the sigma 
phase, for the Second Law is inexorable; then 
he not only does all the subsequent work, but 
can be blamed for everything that goes wrong. 


For instance, the scientist may have failed to 


observe that his apparatus, as originally planned 


by him, permits quantities of nitrogen to creep 
unseen into his melt, rendering his phase less 


sigma than it might be. He fully expects the 


= 72 © 
Pre 
| 


Lab Boy to preserve him trom such mistortunes 
by reconstructing, if needs must, the entire 


apparatus and radically moditving the experi- 
mental procedure 


Sometimes he may even do the Lab Bov 
the honor of conjoining his name to his own 
in his paper on the phase, which finally appears 
under the authorship of Jimson, Tomkin, Fitz 
Eustace and Snape. Jimson is the Head of the 
Laboratory, and has discussed the experiments 
briefly with the scientist for half an hour betore 
lunch. Tomkin is the Deputy Head, and has 
delayed the publication of the paper for several 
months by that FitzEustace should 
spend three-quarters of his time doing Tomkin’s 
own development work on galvanized buckets. 
FitzEustace, the Scientist, reads up all the pre 


vious papers on the subject, plans the experi 


msisting 


mental work initially, and writes the paper; 
and Snape is the one who does all the actual 
work and takes the blame for the nitrogen. 


The Scientist can then spend all his day, when 


he is not working on Tomkin’s buckets 


in the 
library 


planning his next work on Tesselated 
Stresses in ‘Titanium, and waiting for the Lab 
rolling in 

Such a state of affairs is too idyllic to last 


Bovs figures to come 


The day comes when the Fully-Differentiated 
Lab Boy no longer manifests himself at the 
elbow i times ot need Inexorable fate has 
swept him away. Snape is gone, and in his 


place is the New One with the Bony Hands 
who has to be painfully instructed in’ every 
trifling matter. The march of Science lags 
What has happe ned is that the Second Part 
of the Third Law has operated. As the larva 
finally buttertl 


losing one set of attributes and gaining 


becomes al chrvsalis and 


an 


Practical Physical Metallurgy 


Noxrennous 
Robert | 


trations 


by 
Raudebaugh. 350 p., 130 illus 
Metallurgical Series 
Pitman Publishing Corp... New York Cit) 


Pitman 


Tue Eprror — see table here the 
book vou promised to review for Metal Prog 


ress 


on your 


or did you promise? 

A. N I did not It is obvi 
ously a well-printed and caretully organized 
book which gathers together a 


ALCHEMIST* 


great number 
of facts. but L was frightened off by the stipu 


other, so 


Scientist 


has the Lab Boy emerged as a 


a thing of great beauty able to fly 
through the air but no longer capable of boring 
through wood 

One day 
lishment 


visiting some other learned estab 


the bereaved scientist observes a dis 


mal sight. It is a 


Young Scientist ts 
wound about with wire, there is asbestos wool 
in his hair: his left thumb is bandaged where 
he has struck it with a blunt instrument. He 
is struggling in vain to construct some appa 
ratus: there is a crash of porcelain The sym 
pathetic observer approaches nearer and per 
ceives that the Young Scientist 


than good old Snape 


is none other 
The metamorphosis has 
occurred! 


P. Lister 


Book Review 


lations vou set for a book review. [am sure I 
haven't the ability to write such an essay 
Eprrorn — It’s too bad it formi 
dable. 1 sent along a copy of The Saturday 
Review (of Literature) to illustrate what 1 
meant when | wrote that a book review depart 


ment in Metal Progress should aim at the hich 


sounded so 


*A NN. Alchemist is by no means an imaginary 
He would rather vithhold hi rare although if 
eiven, many re iders would recognize it as ome 


compe tent consultants im metallurgy 
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Book 


METAL 


“Intereview” 


quality of that magazine rather than take the 
easy way out and merely print an expanded 
book's: table 


that a review. 


version of of contents and call 
but | doubt 
It would be easy 
to say that this book is a svstematic 


ALCHEMIST \ fine ambition 


whether one can reach. it. 
with chapters devoted to aluminum, magne 
sium nickel, white 
als, and powder metallurgy. 
follows 


copper, metals, rarer met 
Each chapter 
a general pattern desc ribing the com 
mercial alloys, metallography casting practice 
hot and cold work and other 


fabricating proc 
and uses 


CESSES, Bibliographies are restricted 
almost entirely to the 1940 
But that kind of factual information is hardly 
the kind of thing you are likely to 
The Saturday Revieu 

Asa of fact, of the 
that intrigued me. The critic dis 
agreed with the book’s author about the polit. 
ical consequences of Napoleon's divorce trom 
Josephine, so the review was really an essay on 
a certain incident in’ the 


literature since 


find in 


matter one reviews in 


magazine 


dictators reign 
made me quite sympathetic with the empress, 
in fact. But how 


be done with Prof, 


can something of that sort 
Raudebaugh’s book? 
Find some place important where 
you disagree with him, and argue the point! 
Accuemist — It would take too much = time 
to find an important error, as you put it. In 
fact, it is 
The 


recent 


easily possible that there is none. 
has summarized 
with skill. 1 examined 
the few pages which refer to my own specialty 
and | would criticize 


author 


great mass of 


literature 


one statement as being 


too broad What he 


that is to say savs is true 


instances, but in other 


nportant circumstances it is not true. 


certam inportant 
How 
ever, such lack of precision is bound to occur 
in any account which is as brief as this book 
He attempts to cover all the industrial metals 
ina space that would be 
prehensive 


crowded with a com- 


discussion — of 


only one metal 


nickel, for example. 
Eprron — Well, then, why don't you write an 
essay about the danger of being so brief as to 


be misleading versus the danger of being so 


encyclopaedic as to be boring? 


ALCHEMIS1 


You yourself should write such 


an article. This concerns literary techniques 


rather than metallurgical. Even so, | would 


Prot. 


ment unless | knew something about his rea- 


not want to criticize Raudebaugh’s treat- 


sons for compiling the book, and his pretace 
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vives me no clue. There may be a considerable 
which | would 
think is pitched at the college student or as a 
for the Person 
ally | preter books like the fourth one nm this 
Pitman Metallurgy Series Comstock 
Urban and Cohen discuss “Titanium in Steel’, 
light of 
many vears of specialization in just that one 
corner of practical metallurgy. 


And that I think of it, 


“practical metallurgy” 


demand tor such a book as his 


general review mature 


more 
where 


exhaustively, authoritatively, in’ the 


now those words 


remind me of another 
thing which bothe red me, and that is the title 
of the book. Why is it “Physical Metallurgy? 
I think that Raudebaugh is all mixed up with 
Sachs and Van Horn. Sachs and Van Horn’s 
old book is called Metallurgy” 
I think it is physical metallurgy than 
Raudebaugh’s book called 


which to me 


“Practical vet 
more 

new 

Metallurgy” 
practical metallurgy. At least, in his preface 
Raudebaugh says that extraction of metals from 
ores is production metallurgy and “subsequent 
adapti ition of the refined products to the use 
of man” is physical metallurgy. Am | right in 
thinking that as it is used today the term phys- 
ical metallurgy has to do more with the physics 
of metals? 


“Nonferrous 


Physic al reters to 


Physical metallurgs 
has little directly to do 
with shop operations such as extrusion or ma 
chining, or practical uses of the metals and 


again, as | 


understand the term 


alloys and such things which occupy a consid 
erable portion of this new book. Why 
you writing and teaching metallurgists 
on vour terms? 
Editors 
They follow it. Walter 
Renton Ingalls, the influential editor of Engi- 
neering and Mining Journal, that a 


Was prac 


cant 
agree 


Eprror and 


authors dont make 


usage! Years ago 
decided 
plant where “production met: 
calle d al 
it still is a smelter. So 1, for 
would grant Prof. Raudebaugh the privilege of 
calling his book “Nonterrous Metal 


lurgy” if he wants to, even if his mental picture 


ticed should be “smelterv’. It was a 


smelter; one. 
Physical 
of “physical metallurgy” is different from mine 
true one. 

On the may be 
misleading potential purchasers of his book. 


His may be the 

ALCHEMIST other hand, he 
It is really an up-to-date summary of the im 
portant information on all the commercial met- 
Its taults 
are those inseparable to such a brief considera- 


als except those allovs based on iron 


tion of such an enormous field of engineering 


technologs Its excellences precision, brev- 


itv. timeliness, inclusiveness — may easily out- 


weigh the taults in the eves of many users. @& 


| 


(B) 


(A) SPROCKETS 


(D) 


CLEANER BLADE 


Test DUCTILE IRON 


@ Resistance to Wear 
e Resistance to Impact 
e High Strength 

e Superior Machinability 


Only actual use can demonstrate the remarkable prop- 


erties of Ductile Iron. 


For Ductile Iron combines the process advantages 
of cast iron... such as good castability, ready machin- 
ability and moderate cost ... with many of the product 
advantages of steel. 


Several times stronger than ordinary cast iron, 


Ductile Iron also offers greatly increased shock resis- 


tance and ductility. As en example of some of Ductile 


The International Nickel Company, Inc. 
Dept. 20, 67 Wall Street, New York 5, N. Y. 


Please send me a 
list of publications on Ductile Iron 


DISC-CUTTER 
HOLDING BRACKETS 


COUNTER-DRIVE 
SUPPORT BRACKET _ 


on Your Tough Jobs for a 


“SHOWDOWN” PROOF of its 


THE INTERNATIONAL NICKEL COMPANY, INC. 


(C) BEARING SLEEVE 


(A) Sprockets of Ductile Iron on the 
Trench Hog demonstrate their abra 
sion-resistance . operating in a bath 
of dirt, sand, gravel, stones, etc., much 
as gears might run in a bath of lubri 
cating oil. 


(B) Cutter Brackets show the impact 


strength of Ductile Iron. These hold 
disc type cutters to the main digger 
chain when operating in extremely 


stony (or frozen) soil calling for dis« 
type cutters. 


(E) 


(C) Replacement Bearing Sleeve mad« 
from wear-resisting Ductile Iron per 
mits minimum wall section because its 
strength is much higher than that of 
gray iron, although it has the 
raachinability rating. 


same 


(D) Cleaner 


mounted at 


Blades of Ductile Iron 
regular intervals on the 
digger chain withstand battering and 
abrasion by stones and soil. These parts 
also prove the impact resistance of 
Ductile Iron. 


(E) Counter-drive Support Brackets are 
subject to twisting action. Ductile Iron 
makes possible smaller, lighter brack 
ets . with a higher 
against breakage. 


safety factor 


Iron’s many useful applications, look at the parts pro- 
duced by STATE FOUNDRY AND MACHINE COMPANY, 
Cedar Grove, Wisconsin, for use on the Trench Hog 


digger manufactured by ARPS CORPORATION, New 
Holstein, Wisconsin. 


Send us details of your prospective uses, so that we 
may offer a list of sources from some 100 authorized 
foundries now producing Ductile Iron under patent 
licenses. Request a list of available publications on 


Ductile Iron ... mail the coupon now. 


Name 
Company 
Address 


City State 


67 WALL STREET 
NEW YORK 5, N. Y. 
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fo cut a heavy-pitch spur gear. 
Asroheat-hardened high-speed stee! 


For uniform hardness, long service 
life, and clean, smooth surfaces, 


GEAR SHAPER 


hardens all its high-speed steel cutters with _\ \~ ZT 


pear heat treating compounds include: 
AEROCARB® Carburizing Compounds 
AE RO H EAT heat treating comy pounds AEROCASE® Case Hardening Compounds 


AEROHEAT® Heat Treating Compounds 
Hardening is extremely important in the manufacture of highe 7 
speed steel cutters for Fellows Gear Shapers. It demands the | 
best methods, the best materials. AMERICAN v Cpe LCOMPANY 
Uniformity must be maintained within extremely close limits. 
Surfaces must be left clean and smooth for precision grinding. 


30 Rockefeller Plaza, New York 20, N.Y. 
That’s why Fellows hardens all its high-speed steel cutters with 


Aeroheat heat treating compounds . .. Aeroheat 1000 for the lo = on Coating 
preheat, Aeroheat 1700 for the high heat, Aeroheat 1000 (with — | ee . Pr 
Aeroheat 1200 additions) for the quench. | ] Please have technical service representative call. 


For no other heat treating compounds tried gave such uniform, 
clean, decarb-free work — or, for manufacturing economy, 
longer electrode life. 


Neme——___ 


Company 


Address 


Learn the complete story on Aeroheat heat treating compounds 
— perhaps they can improve your own heat treating processes. 
Mail the attached coupon today. 


DISTRICT OFFICES: Boston « Philadelphia « Baltimore « Charlotte * Cleveland 
Chicago * Kalamazoo « Detroit * St. Louis * Los Angeles 
In Canada: North American Cyanamid Limited, Toronto and Montreal 
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with Bovich & Lomb. 


the world’s 


complete 
line 


Balphot 
Metallograph 


You can't expect versatility from, equipment that is designed on/y for 
average routine analysis. Specific problems like yours set the specifica- 
tions for the wide range of Bausch & Lomb metallurgical equipment. 


It's tailor-made to fill your most exacting requirements in advanced 


research or production control. For fast, dependably accurate results, 


choose from the world’s finest all-inclusive line. 


Four different metallographs— 
for routine bright field studies — 
or advanced analyses requiring 
interchangeable phase contrast, 
bright field, dark field and polar- 
ized light. 


Photomacrographic Equipment 
Model L—widest low power 
range; no time lost in converting 
metallograph from high power 
set-up. 

CM Metallurgical Microscope— 
industry's standard. 


®@ Stereomicroscopes — unequalled 


for 3-dimensional low power 
studies. 


Eyepiece Camera—fits micro- 
scope eyepiece tube. Make your 
own projection slides or ‘'work- 
in-progress”’ records. 35mm or 
x 3%" film. 


Polaroid Land Camera Attach- 
ment—fits low and high power 
camera equipments. Finished 
print in one minute! 


WRITE or PHONE ror promer 
EXPERT ADVISORY SERVICE 


Let us help you select the equipment and set 


up the operating procedures that will most 


efficiently solve your problems. No obliga- 


tion, of course. Just write or phone Bausch 


& Lomb Optical Co., 63820 St. Paul St, 


BAUSCH LOMB CENTENNI, Rochester 2, N. Y. Phone. LOcust 3000 
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Digest and Commentary by 
The Editor of Metal Progress 


100 Engineers Evaluate 


Atomic Power Plants 


was piscrosep officially in’ the so-called 
Smyth Report* describing the wartime 
Manhattan Enginees Project that the incredible 
amounts of energy in the atomic bomb are 
released instantly by the same type of chain 
reaction which operates slowly and under 
complete control in “thermal” reactors which 
transmute natural uranium metal (U2**) into 
homb-stuff, the fissionable metal plutonium 
The heat so released at the large plutonium 
factory at Hanford. Wash. is wasted purified 
water from the nearby Columbia River is 
used. to cool the reactors This carries awas 
quantities of energy of the same order of 
magnitude as the electricity generated at 
Grand Coulee and Bonneville dams 

The likelihood that such heat could be con 


verted into electricity has impressed every 
thoughttul person From the beginning it 
seemed to be an excellent peacetime use ol 
atomic energs However, a safe international 
agreement could not be reached in the United 
Nations Organization, and the ensuing cold 
war caused the American Government to con 
centrate almost all of its resources on the pro 
duction of more and better explosives 
Notwithstanding the fact that the S 
Atomic Energy Commission has a legal mo 
nopoly ot all fissionable material this coun 


trv. C. A. Thomas. vice president of Monsanto 


*°A General Account of the De velopment of Method 
of Using Atomic Energy for Military Purposes Under the 
\uspices of the United States Government 1940-1945 
by H ID Smyth 
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Commission provided that 
the four groups should 
study existing reactor 
technology in order to (a 
determine the engineering 
feasibility of designing 
constructing and operating 
dual-purpose reactors to 
produce both fissionable 
material and power; (hb 
examine the economic and 
technical aspects of build 
ing such reactors the 
next few vears, (¢ outline 
the necessary research and 
development; and (d) re 
ommend industry's role 
In due time these re 


ports were made. The 


s Advisory Com 


mittee on Industrial Infor- 


Chemical Co., proposed to the Atomic Energy 
Commission that industry might with its own 
capital design, construct and operate nuclear 
reactors for production of both plutonium and 
power. Other firms seconded the proposal. 
Eventually four groups were authorized to 
make the necessary studies, and more than LOO 
engineers and_ scientists of these firms were 
“cleared” for access to the available data, 
equipment and personnel. It is estimated that 
by the time they made their reports, these 
activities had cost their firms about $1,000,000, 
These groups were Monsanto Chemical Co. in 
partnership with Union Electric Co. (desig 
nated as Monsanto-Union); Commonwealth 
Kdison Co. and Public Service Co. of Northern 
Hlinois (designated as Commonwealth-Public), 
Dow Chemical Co. and Detroit Edison Co 
(Dow-Detroit); and Pacific Gas & Electric Co 
and Bechtel Corp. (Pacific-Bechtel) 

The regulations set up by the Atomic Energy 


**Reports to the Atomic Energy Commission on 
Nuclear Power Technology”, May 1953, 90 p., U.S. Gov 
ernment Printing Office; price 25¢. 

'Those who missed Tom McEnergy’s engaging explana 
tion of how reactors work and who need to refresh then 
ie acquaintance with some of the terms in this article should 
: turn to p. 92 of the July issue. 


METAL PROGRESS; PAGE 98 


is a closed loop, fully instrumented for sodium at any condi 
tion up to 1000° F. and 75 psi. Pumps and flow meters oper 
ate on magnetic principles, have no moving parts, and are 
commercially available. (Photo courtesy General Electric Co 


mation strongly recom 


Fig. 1 — Experimental System Handling Liquid Sodium at mended that pertinent 
Knolls Atomic Power Laboratory, Schenectady, N.Y. System parts of them be pub 


lished so as to convey as 
much information as pos 
sible to other firms which 
were not able to make 
their own studies De 
classifiable condensed versions were prepared 
by Andrew W. Kramer, editor of Power Engi 
neering, and Stanley A. Tucker, manager of 
publications for the American Society of Me 
chanical Engineers, and the results have now 
been published. * 

Studies of these teams were limited to a 
dual-purpose reactor generate power as 
well as plutonium for explosives; hence the 
designs settled on are not necessarily those 
which would have been selected for power 
only (with plutonium produced being evalu 
ated as a fuel) Another requirement) was 
for reactors that might be built within the 
next few vears; thus the concepts were usually 
conservative, the components were of proved 
design, and the conditions reasonably certain 
of early fulfillment. 

It appears most significant, therefore, that 
each group settled on a different reactor type 
as holding most promise. Again, all four 
groups agree that dual-purpose reactors are 
technic ally feasible. and offer to continue the 
study of components and of general designs 
leading to engineering plans. 

While the bulk of the reports have to do 
with considerations and mechanisms of most 
interest to the power engineer, the following 


outline of the proposals 


should interest 
mstances excessive 


asked of the metallic 


and. others 


members because im Sonne 
or unusual demands are 
materials of involve 


Untor 


tunately for the present purpose, many details 


construction 


some unique metallurgical concepts 
of the specific designs have not been revealed 
in this public document and therefore will 
to he the attentive reader 


have deduced by 


Furthermore, in the interest of brevity, only 
the four preferred reactors will be noted, de 
spite the fact that each team carefully studied 
more than one type 

Possibly the most. intriguing proposal (at 
least to an engineer with some experience in 
the smelting and refining of metals) is the one 
by the 


clese ribed below 


Dow-Edison group the second one 
All the others contemplate 
reactors using solid uranium as fuel, and thei 
designs are based on the desirability of cooling 
this uranium so it is always below the alpha 
1230” F. When these 


fuel slugs are depleted, they will be removed 


to-beta transformation 


and sent to a distant chemical processing 
plant for separation of the plutonium 
and recovery of the uranium. The Dow 
that these 
integrated 


Edison conception 1S two 


should be The 


enriched uranium should be in a liquid 


operations 
alloy or at least in a fine dispersion mW 
this should be 


into refining 


a molten and 
bled unit 


right next to the reactor core, where the 


continuously 


melt could be purified of plutonium and 
undesirable fission products by slagging 
The 
report infers that the studies now under 
at the 


ficiently 


or other pyrometallurgical processes 
wa laboratories are suf 
advanced to warrant confidence 
One 
although 
would be the 
materials of construction to hold 
these hot liquids both the 


and the sense 


in the success of such a program 


obvious and large problem 
not mentioned specifically 
propel 
“hot m 
thermal radiation 


NIONSANTO-UNION: CONSERVATIVE 


\Monsanto-Union selected as first choice 


Han 


or thermal neutrons 


a graphite moderated . reactor of 
ford type using slow 


originating in uranium slightly enriched 


in | 0.95% ,instead of the O.70% in 
natural metal Fuel elements will be 
tubular. cooled both inside and outside 


235 tons of uranium would be needed 


Coolant is to be molten sodium which is 


Continuous Refining Proposed 


heated in the reactor to 900° F 
S00" heat 


cooled 


it then gener 
interchange 
heat 
return to the 


ates steam at mia 


and being 
wasted) to 300° F 


554.000 kw. of power would be gen 


IS subsequently 
before its 
reactor 
erated by three low-pressure, low-temperature 
steam turbines. The thermal efficieney of the 


system is Its cost would be 


compared to $169 


entire 
$71,000,000 or SILO per kw 


per kw. for a large modern coal-fired plant 


Other « omparisons follow 


Furs Coat 


Amortization period vi 
2.94 mils 0.65 mils 
0.29 mils 0.45 mils 
OOO 37 


0.50 mils 


per kw-lo 
Paxes and insurance 


Fuel 
ration 


mils h 
Ow mils 
Potal electric 


mils 
powel! cost 


3.73 mils 


a) Cost of fuel to be regained by sale of pluto 


niwn hb) Cost of coal is 23¢ per million Btu 
Fig. 2—Steam Boiler at Experime ntal Breeder 


Reactor in Idaho for Taking Heat From Hot 
Liquid Metal and Generating Steam at 550° f 
and 400 Psi Most of the 


Photo Argonne 


volume is insulation 


National Laboratory 


courtesy 


“4 
; 
| 
+ 
J 
> 
> 
ts 
7 
» > 


Liquid Sodium for Coolant 


*See also “Liquid-Metals Handbook”, 2nd edition, 1952 
S. Government Printing Office: price $1.00 
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Plutonium Fuel — Metallic uranium was cho 
sen for fuel to minimize the enrichment re 
quired and because of the large amount of 
information on this material. Since undesirable 
characteristics are associated with the beta 
phase (alpha transforms to beta uranium at 
1230" F.), L100° F. was chosen as the maximum 
temperature in the fuel element. Exit temper 
ature of coolant to maintain this minimum is 
900° Obviously a tubular fuel element 
which is both internally and externally cooled 
would result in easier heat transter and greater 
heat output than one cooled only on its surface 
or through a central passage 

J he most economical plutonium power! we 
actor appears to be one using fuel enriched in 
the fissionable [ isotope. The cost of en 
riching is more than offset by the reduced unit 
cost of the plutonium produced In general 
enrichment results higher allowable spe 
cific power, a longer permissible irradiation of 
the fuel, and higher plutonium concentration 
in the output uranium.) Two methods have 
heen considered for increasing the U2" con 
tent of the average fuel cell: Kither a small 
uniform enrichment of all the fuel or a 
“spiking” technique, employing highly enriched 
uranium in some of the channels 

Sodium for Coolant — Water is the coolant 
at the Hanford reactors and it exits below 212 
—not high enough to produce economu 
power. Therefore a high-temperature coolant 
was sought about which sufficient data on han 
dling and corrosion were available. Either 
pure sodium metal or the sodium-potassium 
eutectic appeared most promising; on these a 
large amount of data is available from both 
commercial handling of sodium and from cor 
rosion studies made at several ALEC. installa 
tions.* (Fig. | 

As coolant, sodium potassium cutectic 
offers a much lower melting point than sodium 
and hence a low. inlet temperature with a 
higher possible heat pickup. The alloy re 
mains liquid at room temperatures during a 
shutdown. However, potassium reacts viciously 
with the graphite moderator during accidental 
contact and has a higher neutron absorption 
Hence, pure sodium was chosen for a coolant 

Further study indicated the following ad 
vantages for sodium over water. even when 
the latter is pressurized: (a) Very high heat 


transfer, (b) high temperature witheut pressure 
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taimles teel con 


corrosion resisted | 


tainers up to at least 900" FL and (d) removal 
of larger amounts of heat from the fuel elk 
ments. The plutonium production is nearly 
proportional to the heat output of a reactor 
and the value of weapon plutonium IS 
so great as compared with electrical power 
that it becomes necessary to maximize pluto 
nium production, With sodium as a coolant 
thr optimum temperature ts high enough for 
the practical generation of electrical power 

General Design — The graphite moderator 
and surrounding 2-tt. thick reflector would be 
assembled from purified graphite blocks to 
form an octagonal prism 24 ft high by 39 ft 
acTOSS thr ce This prism would be prov ided 
with cooling channels whose centers are spaced 
on a square lattice and which contain the 
Sodium flows both 


through the fuel elements and the annular 


tubular fuel clements 


space inside the walls ot the cooling channel 
The hot sodium would flow through a heat 
exchanger and the cooled metal pumped back 
to the reactor 

Phe fuel elements, suitably encased, would 
be centered in their channels by devices which 
would not interfere with the flow of the cool 
ant Retubing would be difficult, but few 
tubing failures are ted 

Full-load operation will) require frequent 
re placement of fuel element assemblies while 
operating at full load 

Heat Exchangers for transterring the reactor 
venerated heat in the sodium to water tor 
steam generation must prevent the accidental 
contact of sodium and water, and be durable 
and reliable enough to permit extended oper 
ation with litthe or no direct maintenance be 
cause of the radioactivity in the sodium 

lo prevent contact and the resulting violent 
reaction between sodium and water, the heat 
ev hanger would be a shell and tube type CX 
changer with double concentric tubes to pro 
vide a barrier space between the two mediums 
filled with mercury to give good heat transter 
and to warn of a tube failure on either the 
sodium or water side by suitable leak detectors 
Ficure shows equipment of somewhat dit 
ferent design for transterring heat from: liquid 
metal to water 

Pumps Both the safety hazards of sodium 
leaks and the radioactivity of the sodium re 
quire the entire liquid-metal cirenit to be com 
pletely leak-tight (Fig. 1 Ordinary glands o1 
packings are totally unacceptable. Fortunately 
a satisfactory seal for valve stems has been 


achieved by the use of double bellows with 


7 . 

. 

~ 


a leak 
indicate 


detector between the 

failure of the first 
other devices are 
Liquid Metals Handbook 


Untortunatels 


two bellows to 


line of cdetense 


and described 


there is no such 


positive 
sealing device available tos pump shatts. “The 
only leakproof pump known the ele 


tromagnetic* and 


the capacity is such that this reactor will re 


quire 15 such pumps 
| | | 


type; its efficiency is low 
plus spares 

Necessary Preliminary Studies 
sodium-cooled reactor 


Simce no 
has vet been built, the 
Monsanto-Union lists 


which must be investigated 


group many problems 
Foremost among 
them are several metallurgical ones, such a 
the possible reaction between sodium, either 
liquid or gas, and graphite under the temper 


ature 


radiation, stress. and other 


conditions 
which will exist in the proposed reactor 
There is also the question of reaction (car 
and of the thin 
cooling channel tubes with the hot graphite 
moderator. Cracking of the channels would 
release large amounts of sodium into the graph 
the 
jackets by sodium in the pile is also one of the 


burization and embrittlement 


ite Corrosion and erosion of clement 
critical proble Ms 

The Monsanto-Union engineers note that th: 
radiation damage to materials of Construction 
mechanisms is 


components and 


important 
Although the general problem of analyzing 
and other 


from sodium is being studied at several 


removing oxygen and lnpurities 


installations 


more needs to be done 


DOW-EDISON S UNUSUAL PROPOSAL 


The re port from the Dow-Edison vroup clon 


hot contain spec ific designs and cost estinnate 
as do the reports of the other three group 
It is rather a consideration of the various 


known reactor types and an appraisal of thei 


adaptability to the installation 


dual 
Atomic 


Dh group concludes that the reactor should 


spec ified by the 


bn such as to meet several 


tits 


namely be low-cost, ui 


self-regulating, use 
canned frie | have high bore ding rate 
at high temperature (pret rably upto 

have al built ith plant using some known pros CSS 
for extracting plutonium and require a mini 


plant area from which humans be 


excluded tor satety truly a tormidable list 
From an economic viewpoint the net gain 
in fuel trom a breeder reactor promises a mat 


vin to ottset the high first cost of muchear re 


actors as 


ad ol power 


Site: an Anchored 


nit 


i closely integrated processing system must be 


to tacilitate 


Furthermore 


must be mobile in order 


and rapid processing 
provided 
extracting fission products. A natural corollary 
is that the most desirable tuel 
liquid at all 


alre ady 


for recovering pure plutonium and 


is one that is 


times, of which several 


have 
been studied 

1. Eutectics of uranium or of plutonium 
with melting points of approximately gOO" 
ind higher 

2. Slurries, such as the dispersion of certaim 
miter compounds allovs ot 
in tusible 


Fused 


tertile 


allows 


salts 


contaming fissionable and 


metal in solution or suspension 

Much development work is required on any 
of these fluid-tuel systems and reactors to make 
use of them 
In order to reduce the cost of exclusion area 
in populated, industrial areas, the reactor and 
ippurtenances could be built in’ an existing 
shipyard on a barge on ship and then floated 
out and anchored at a location which provides 


Phe 


location that can be made by 


the adequate safety 


combination — of 
Savings site 
this plan and the improvements which appear 
to the the 
eparations processes offer the possibility that 


heat delivered to the turbine throttle may be 


within reach in 


reactor and 


competitive with coal 
i 


Combined Reactor and Refinery — ‘The theo 
retical reactor that would incorporate the ob 
listed at the outset is a tast 
with a trae fluid tuel The of the reactor 
vould be all molten metal It would meluce 


inetallurgical processing and would not have 


jectives breeder 


core 


conventional heat-trauster surfaces It might 
be of refractory materials that would be 
nably good for either thermalenergy o1 

hig nergy neutron 
lhe fertile material might be either ce 


pole ted thorium cle pending thre 
cle sired 


ould ly 


primary consideration 


Prequent purification of the 
world kee the toxic and radiation 
to 


\ cle plete d-uraniun 


blanket 


fast-reactor 


or breeder 


ed the ot the 
| 


would 
core to 


plutonium Thee plant visualized by 


sare principle circulates hot 
metal in the well-known Ajax-Wyatt vertical ring induc 
tion for meltu nonferrous alloys Many designs 
le lec pumps for molten metal are described 


| Metals Phandbook p. 246 « 


Barge 
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Common Steel for Handling Helium 


the Dow-Edison group would produce 220,000 
kw. of heat and (at 30% efficiency tor the 
whole plant) 66.000 kw. of electricity. Coolant 
would be sodium, its top temperature is limited 
by corrosion or reaction between sodium and 
the available piping and containers 
Allowable Cost of Reactor 
for power-plant construction and estimated 
Detroit Edison's St 


of the cost is in steam 


Based on data 


economics for the new 
Clain plant, about 52° 
generation (that is, land, buildings, equipment) 
of this, the boiler-plant investment represents 
approximately 20% of the entire investment in 
electrical and distribution equipment of a 1900 
When a 


generator has been developed to compete eco 


megawatt system. nuclear steam 
nomically with present-day boilers, it will not 
affect the entire electric system investment 
Actually, whether steam is generated in a 
nuclear reactor or in boilers, 8O to 85% of a 
large utility. investment would remain un 
changed. Thus, boiler steam-generating plants 
now in Operation would not become obsolete 
to the extent of requiring immediate replace 
ment with nuclear reactors, as is sometimes be 
It is more likely that the less efficient 


ones would still be usetul in a peaking or a 


lieved. 


reserve Capacity, 

A nuclear reactor must be able to supply 
steam to the turbine throttle for a total cost 
of less than 59.4¢ per million Btu. to be com- 
petitive with present modern boiler generation 
Assuming no cost for fuel, labor, materials, 
and supplies, the Dow-Edison engineers be 
lieve that an investment of about $235) per 
kilowatt of capability would be justified in a 
nuclear reactor if its design is certain to be 


economically sound tor about 20 years. 


COANIMONWEALTH-PUBLIC ENGINEERS 
STUDY TWO POSSIBILITIES 


Two extensive studies are described in con 
siderable detail in the Commonwealth-Public 
report. Both reactors use natural uranium (not 
artificially enriched in U***) for fuel. 

Gas-Cooled Reactor — This is of the “con 
ventional’ type, graphite moderated, although 
it is enclosed in a 44-ft. spherical pressure 
The latter is 
helium gas at 10 atmospheres pressure, 450° F. 


vessel for reactor and coolant. 


inlet temperature and 742” outlet temperature, 
The hot 


boilers to generate steam at 525° F. and 250 psi 


helium is circulated through ten 


The boilers that absorb the heat from the 
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helium gas are of simple design since the gas 


contains no ash or incomplete combustion 
The rela 


tively low helium temperature, 650 F., 


products to deposit on the tubes. 
cannot 
overheat ordinary steel tubes, even though the 
flow of water may be accidentally interrupted 

In past designs of similar graphite-moderated 
reactors, the fuel slug has been a cylindrical 
shape encased in a protective can of high 
purity aluminum, but such low-temperature 
reactors are not suited to the extraction of 
heat for power. 

In the proposed reactor, the fuel slugs have 
a central hole and external fins which rest on 
the surfaces of the slug channels in the reactor 
core, It was assumed that heat is generated 
uniformly within the volume of the metal, and 
the design was aimed at uniform heat How 
from all parts of the surface. ‘The maximum 
internal metal temperature is limited to L000 
F. to prevent transformation of the uranium 
into the beta phase, and to avoid hot spots 
Which might melt the coating. 

\ proposed new method of coating the tuel 
elements has passed preliminary tests. The 
Commonwealth-Public’s team observes that an 
appreciable increase in reactor power could be 
obtained if an alloy and a method of casing 
could be found which would permit internal 
temperatures on the order of 1300° F. 

The reactor sphere is to be made of tormed 
and welded 1.67-in. SA 204, grade B, low-alloy 
steel. Its entire outer surface is sandblasted 
and then spraved with a 70% silver, 30° cad 
mium alloy to reduce the neutron-flux leakage 
this treatment is also applied to the helium 
piping outside the sphere. 

Operating at FL max. in the uranium 
fuel, such a power plant will cost $40,000,000 
exclusive of fuel, and a net of 45,000 kw. will 
be available to the transmission system. The 
held in the 


charging area, in cool-off storage, plus a 90-day 


additional uranium inventory 
reserve, amounts to somewhat more than halt 
of the reactor loading. About the same amount 
of additional uranium is required each yeas 
for reactor operation. 
D.O-Cooled Reactor 


briefly described above, was studied first since 


The helium reactor 


there was more information available about its 
various details from the engineering, construc 
tion, and operating experience accumulated in 
existing A.E.C. plants. Consequently it would 
involve less extrapolation of design data and 
less time and expense for research and devel 
opment. Intensive study of a reactor to be 


moderated and cooled simultaneously by heavy 


‘ 


water (D.O 


tional Laboratory 


as proposed by the Argonne Na 
led to the conclusion that 
this has better economic possibilities. 

This preferred reactor unit is enclosed in a 
spherical steel shell capable of withstanding 
SOO psi the heavy water 1s simultaneously the 
moderator, and reflector. The fuel 


assembly is composed of a number of separate 


coolant 


units each consisting of several uranium sheets 
clad with thin metal casings These fuel 
assemblies are placed in cylindrical channels 
The heavy water returning from the steam 
generators is deflected by stainless steel 
tube sheet into the fuel channels; it then flows 
upward through and between the channels 
The DLO between the fuel channels acts as 
the moderator; it travels relatively slowly and 
discharges from the reactor through the 
control-rod assemblies 

Phe reactor core bulks up mito a right eviin 
der contained it the spherical pressure shell 
Fuel elements hang vertically in the closely 
pac ked channels and are charged dis 
charged from. the top 

Maximum surface temperature of fuel ele 
nent is 465° when the outlet temperature 
of the DLO coolant is 440° Therefore, the 
uranium Cladding and the tubes, both located 
in the reactor core, must withstand these tem 
When the | is depleted by about 
O.10% of the total fuel weight, the entire fuel 


peratures 


assembly is replaced with a new one requiring 
a 12-hr. shutdown. 

Consideration of the mechanical details and 
internal pressure resulted in the selection of 
a spherical shell 2.14 in. thick and 20 ft. 4 in 
in diameter, fabricated of Type 347 austenitic 


stainless steel to prevent corrosion products 


hig. 3 


ater 


mum diameter, and will cost about 


Cross Section of Steam Generators Proposed by 
Commonwealth-Public for Reactor Cooled by Heavy 
Generators are 24 ft. long, 7 ft. 4 in. maxi 


SSO.000 each 


Stainless for Handling Heavy Water 


from contaminating the heavy water. Fuel 


element charging tubes, control-rod tubes 
water-inlet piping, helium-pressurizing piping 
and drain pipe also will be made of austenitic 
stainless steel. 

In order to minimize the amount of heavy 
water in the system, IS steam generators (Fig 
3) are mounted in three groups as close as 
possible to the reactor. The tubes are stainless 
steel —as are the coolant inlet and outlet 
boxes The shell Is steel 
Each set of six generators discharges steam into 
one of three SO,000-kw 
the entire installation is housed in a circular 


building, 217 ft. in diameter (Fig. 4 


The tubes are bare 


turbogenerators, and 


Control originates in’ thermocouples, meas 
uring surface temperature of the tuel elements 
This must be low enough so steam bubbles 
will not form.) Such temperature readings 
monitor the supply of heavy water and its 
distribution. Control rods tor regulating neu 
tron flux are sketched in Fig. 5; the rod at left 
is in “shutdown” position, and the one at right 
is in “operating” position. The mechanism 
for moving these rods is mounted below. the 
sphere It is a linear motor utilizing a mag 
netic field) acting through the nonmagnetic 
walls of the pressure thimble and positioning 
a magnetic slug fastened to the bottom of the 
control rod, 

Such a plant as visualized by the Common 
wealth-Public team is estimated to cost STIS 
000,000 and will generate 240,000) kw 
rating Approximately 10’ 


1.0 piping system and controls 


approximates the cost of the pal 


conventional 


ator plant 


These costs exclude costs of 
4 thet the uranium and are based on the 
+, assumption that fabricated fuel 
A ie elements are furnished by others 
nn Each year the additional uranium 
ep ] required amounts to about 10 
times the reactor loading. Inven 
-7 tory in cool-off storage plus re 
serves, amounts to a somewhat 

}} smaller quantity 
ibe The Commonwealth-Public en 
gineers made no economic ap 
praisals of their preferred design 


since so many factors are 


tain or unknown 
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nameplate 
of the cost is for the 250 
tons of DLO and 20° is for the reactor, including the 


The remaining 40 


allel components of an equivalent 


steam turbogener 
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lig General Plan of 240,000-Ku 
000 $492 per Au. of 


Conerating 


cence allowances, and dependence on the 
\tomic Energy Commission for fuel supply 
luel purification for re-use, the competitive 
and the 
The cl 


vineers noted that the design would also be 


Plutonium costs existing plants 


amount needed for military Purposes 


modified if the reactor could operate on en 


riched fuel, or at a higher temperature, or Lor 


a vreater “burn-out” of | and the “deve lop 
ment of Corrosion resistant material to permit 


the higher temperatures and burn-up rates 


FAVORS A BREEDER 


Detailed studies were made by the 


Pacihe 
The first 


Bechtel team of two reactor types 
was fueled with 60 tons of natural 
moderated with heavy water, and cooled with 
at RL and L000) psi 


The exterior piping system of such a plant 


natural water issuing 
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Capacity 


Power Plant Costing About $118,000 


Commonwealth-Public 


IS-S 


pipme 


would be weldable stainless steel 


Although a 


feasible from. the standpoint of corrosion. the 


low-alloy be 


svstem 
circulating water would pick up many more 
metallic ions which would become radioactive 
Such a “hot? 
completely canned and the expense would off 
set that of IS-S steel piping. The 


drum and shell side of the heat exchangers are 


in the reactor 


svstem must be 


stainless 
fabricated of carbon steel and designed for an 


The tube side 


stee] 


operating pressure of 250 psi 
be of 
signed for operating conditions of 1100 psi 
and 600° F. The plant would generate 125,000 
kw. of electric 


however, 


rust stainless and de 


power 
Commercial Power — However, the above re 
actor design (about which the minimum of un 
certamties 


Pacific 


using 


was abandoned by the 
the 


under 


now exist 


Bechtel 
fast 


team for breeder reactor 


neutrons, now study by the 
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Turbine 


Knolls Atomun 


torv. This seems to be compet 


Power Labora 


itive to the first mentioned in 
costs of plutonium produced 
it has the ability to breed new 
fissionable material and to op 
erate at high temperatures 

both teatures being desirable 
in the nuclear-power field, es 
pec ially the first Computa 
indicate that 


having high capital 


thons atomic 
powe! 
cost and low fuel cost, would 
be economically justified first 
where it) could operate ata 
high-capacity factor and earn 
naximum power revenue 
Such power could well be in 
tegrated into a large system 
like Pacific Gas & Electric's 
which has a large and rapidly 
increasing power demand ap 
proximately one third of which 
base-load powell 


Breeder Reactor 


ise for the ultimate 


This reactor differs from the more-or-less con 


ventional water-cooled type 


neutrons in several respects 


1. Since this reactor uses fast 


can use no materials of low atomic weight to 


moderate or slow down the 


neutrons. Therefore, water 
cooling Is precluded and 
low-pressure metal 
cooling is indicated 


9 Since all 


have much less tendeney to 


materials 


absorb fast neutrons at high 
energy levels. the choice of 
Structural materials less 
limited Stainless steel up 
pears to be entirely suitabl 
Exposure time can be 
lengthened and tuel-han 
dling costs thus reduced 
Phe reactor core of highly 
enriched material sur 
rounded by al breeder Com 
posed of either depleted or 
natural uranium. More than 
gO" of the heat is produced 
in the core The core (Fig 
6) consists of an assembly of 
at lurge number of fuel ele 


ments clad in stammless steel 


Furthermore 


he 
> 
Retiector 
r r 
> 
i 
heat 
& « 
T 
! Rod Vision 
~ 
ene 
—4 t 
4 
bag! LJ © Heat 
> 
emi 
velocity 
eric 
Fig. 5 Operating Mech pumps 
anism for Completely 


Lnclosed Control Rods 


nuclear-power industry. 
thermal 


neutrons, it 


Diagrammatic 


\ 
, 


heat 


Fuel Elements, Stainless 


must be 


liquid sodium, for 


Primary 


exchangers 


A reflector will probably he 
used to envelop this core 


serving to decrease the critical 


also to confine the 


All the above are to be 
contained in a evlindrical steel 
vessel approximately S ft. in 
diameter and ft. high. Pro 


made in the 
the circulation of 


access to 


permit refueling, and tor the 


hanismn 


removed trom. the 


core and blanket by 
liquid sodium flowing at high 
Circulation is main 
tained by two electromagnetic 


coolant is 


pumped to two intermediate 


entermg at 


YOO" and returning at 600" 


the fast re lieat is transferred from the primary coolant 
actor also appears to have considerable prom to an intermediate coolant 


which is also sO 


This intermediate coolant is circulated 
to the steam generators, and can be of normal 


single-tube construction, since leakage of sodium trom 


the intermediate circuit to the primary will not affect 


reactor operation 


Cut-Away of Core 
Tank for the Sodium-Cooled, Fast Breeder 
Reactor Favored by Pacific-Bechtel’s Engineers 


Secondary-coolant sodium entering the steam vener 


ators at S50" 


superhe uted steam for the 


produces 


turbovenerators at 500 psi 
and 750° F 
ered to a single large turbo 
154.6005 kw 
Although a rela 


tively low pressure unit, at 


Steam is deliv 


veneratol oft 


operates on it conventional 
regenerative 

Refueling and replace 
ment of at least a portion ol 
blanket will 


need to be done but onee a 


the 


the breeder 


call lor a 
months shutdown for thi 
ata time of low power cle 
mand (or Hood-tinne 


tion of the 


Opera 
hvdro-clectric 
plants in the system he 
fueling is complicated by 
the requirement that an at 
mosphere of inert gas prob 
ably helium) must be main 
the 


tamed over sodium sus 
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face at all times. 


mechanism must be positioned, the reactor core and 
blanket exposed, the spent and irradiated elements 
removed, and fresh elements placed in the reactor 1. 
without air infiltrating into the coolant space. 


Costs 


Fig. 7 
Power 


This means that the refueling 


Detailed cost estimates indicate that the 
site will cost $2,800,000, the reactor (plus sodium 
but not including fuel elements) $33,100,000, and 2 


$51,000,000 


production. ) 


Scale Model of Proposed Pilot Plant for 8000 Kw. of Electric 
Chauncey Starr, director of North American Aviation’s atomic 


energy research department, points to the reactor foundation; above 
the reactor is a compartment housing the control-rod mechanism, to 


its left is the instruments and operations center 
Turbogenerators and electrical delivery 


are underground (center 


Heat interchangers 


system are at right, as is also J. H. Kindelberger, chairman of North 


American's board of directors 


OoTNOT! 


Late in May, after 
the report of the four power groups 
was declassified by the Atomic En 
ergy Commission, North American 
Aviation, Ine . issued a press release 


inviting other industrial firms to 
share in building a $10,000,000 
pilot plant to produce S000 kw. of 


electric power. This is to be a 


single-purpose plant — that is to 
say, its objective is to produce 
power only, 


Liquid metal (nature 
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President J. L. Atwood is at the rear 


unspecified ) would carry heat from 
reactor to a water boiler, and the 
latter would generate steam for a 
turbogenerator. Details of the de 
sign were not disclosed, although 
the general plans and estimates will 
be opened to any responsible per- 
son with proper security clearance 
A photograph of what is said to be 
a scale model (Fig. 7) shows a re 
actor of comparatively large size 
indicating that either natural or 
slightly enriched uranium will be 


the turbogenerator plant 


Reactor, as designed 


breeding fuel: 18.5 mils per kw-hr. 


$15,100,000 — a total ot 


Operating costs have been estimated 


on several bases, all for 20-year amortization: 


making power and 


(Includes cost 


of processing spent fuel but no credit for plutonium 


Reactor as designed, producing power only 


12.5 mils per kw-hr 

3. Same reactor after cost has 
been amortized: 3.6 
kw-hr. 

$. Future reactor operating at 
after fuel 


refining 


mils per 


higher temperatures, 


fabrication and costs 


have been reduced 33% by im 
proved technology, operated for 
and integrated into 


powel only 


large electrical network: 5.5 mils 
per kw-hr. 

5. Modern conventional steam 
power plant: 6.0 mils per kw-hu 

These figures indicate that an 
immediately feasible nuclear 
power plant cannot compete with 
a conventional steam-electric 
plant. However, if the produc 
tion of plutonium is the prime 
requirement, the engineering 
background is considered to be 
well enough developed at pres 
ent to justify proceeding with a 
program for design and construc 
tion. Under the present condi 
tions of plutonium demand and 
cost, the dual-purpose reactor will 
have continuing economic value 
solely as power producers after 
the plutonium demand is over 

The Pacific-Bechtel group there 
fore recommends that the devel 
opment and design of a_ fast 
breeder with solid fuel elements 
cooled with liquid metal, be un 


dertaken| promptly 


the fuel. It is admitted by North 
American's engineers that the cost 
of produc ing electricity from atomic 
fission is now higher than by con 

ventional methods, but it is neces 
sary to build pilot plants to estab 
lish future designs for competitive 
central stations. The present design 
is one result of a 1948 contract be 

tween Atomic Energy Commission 
and North American Aviation to 
study the general field of reactor 
technology 


. 
J 
Z 


Conclusions — One important conclusion 
who in all likelihood is not 


a specialist in power-plant engineering) may 


which the readet 


reach from the entire document, so_ briefly 
summarized in this article, is that none of the 
four groups of engineers and executives are 
PeSSITIStiC 


The Commonwealth-Public team 
even includes time schedules showing trial op 
eration starting within four vears after author 

* ization to build. 


Another conclusion is that so many possibili 
ties have been found worthy of study that each 
group decided independently upon a main de 
sign different from that of any of the others 

Finally, the Atomic 


Advisory Committee on Industrial Information 


Energy Commission's 
reminds the reader that, from long familiarity 
with existing plants and thermodynamic cycles, 
power engineers assume that nuclear-power 
plants will have to operate on the same high 


Steels for Extrusions 


LONDON, ENGLAND 

Although experience mM large-scale produc 
tion of steel extrusions is still largely confined 
to low-carbon materials of deep drawing qual 
ities, some knowledge of the use of higher 


carbon and alloy steels has recently become 


available, and further development of tech 
niques for extruding these may be speeded by 
the need to utilize the properties of the latter 
group. This was the opinion expressed by 


D. V. Wilson, University of Birmingham, Eng- 


land, in his talk on metallurgical requirements 
of steels for extrusions which he presented at 
the symposium on cold extrusion of steel spon- 
sored by the Sheet and Strip Metal Users’ 
Technical Association, and held) during the 
past month in London 

The reason for the preference for these soft 


Wilson, is 


partly due to their low work hardening Ca 


homogeneous materials, said Dr 


pacity which makes them particularly suitable 
for cold extrusion, and partly because excellent 
strength properties may be developed in low 
carbon steels as a result of the high deforma 
tions attained in the process. 

In a summary of his views, Dr. Wilson stated 
that the majority of applications of cold ex- 
truded steel in the immediate future will prob- 


quality. Nonaging steels, low in impurities, 


ably use low-carbon steels of Geep drawing 


temperature, high-pressure steam evcles which 
characterize modern fuel-fired plants. The re 
ports indicate that this is not so. All plans in 
volve the use of conventional steam turbines 
supplied with steam from heat exchangers 
boilers ), which in turn are supplied with heat 
trom the coolant flowing through the nuclear 
reactors. In only one does the design of these 
plants involve steam at a pressure higher than 
500 psi. or at temperatures above 750° F. — fa 
below what would be expected in a central 
station steam plant today However, with 
further development of reactor materials which 
have both desirable nuclear properties and 
ability to withstand higher temperature and 
pressure, it may be possible to take advantage 
of smaller turbine investment and improved 
thermal efficiency that result increased 
temperature and pressure 


Here is where the metallurgist will come in 


may offer worth-while advantages when service 


requirements are severe. Promising results 
have also been obtained with low-carbon steels 
but further development work is required. The 
extension of cold extrusion to higher carbon 
steels is to some extent limited by tool strength 
Nevertheless 


advantage in other directions may lead to fur 


and tool wear. an outstanding 
ther development of techniques for dealing 
with high-carbon steels. For example, the 
extrusion of a component in a soft condition 
followed by induction heat treatment — a tech 
nique already applied to deep drawn shell cases 

could prove to be an economical method of 


production for some items 
Bisnor 


Silicon for Transistors 


PHILADELPHIA 

article, “An 
Alloys Metal 
February 1953) that the actual 


quantity of silicon which might be used for 


The statement made the 
Appraisal of Silicon and Its 
Progre ss for 


transistors and crystal (Continued on p 110 
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1 EASY TO HANDLE 


pellets are usually shipped bulk 
in contaimer ears. bach container holds up te 
10.000 Th. of material. As many as 12 con- 
tainers, holding a total of 50 tons. can be 
shipped in one car. This makes it easy to 
handle large quantities of ferrochrome fast 
and economically, and prevents contamination, 


The lerms klectromet ana Simple are trade 
marks of Lnion Carbide and Carbon Corporation, 


REVOLUTIONARY 
DEVELOPMENT 
AIDS IN THE 
PRODUCTION OF 


plieis shown approximately 3/4 actual size. 
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Siri EX ferrochrome is a new 
chromium alloy specially developed 
by Electro Metallurgical Company 
to simplify the production of stainles- 
steel. The alloy is suitable for 
producing all grades of stainles- 
steel and is specially adapted for 
the extra-low-carbon grades. 

Outstanding advantages of 
SIMPLEX ferrochrome are it- 
extremely low carbon content and 
surprisingly rapid solubility, These 
characteristics make it possible to 
reduce furnace time substantially, 
and to obtain a consistently high 
recovery of chromium together with 
a high metallic vield. 

SIMPLEX ferrochrome is uniformly 
sized. It is produced in the form 
of pellets about the size and shape 
of a walnut. It contains about 
65 per cent chromium and about 


6 per cent silicon, The carbon 


specification ts 0.025 per cent maximum. 


Maximum O.O10 per cent carbon 


ean be furnished. 


bor additional information 
phone wire. or write one of the 
offices. Ask for the 
booklet entitled, 

Vie lting Low-( arbon Stainless 
Steel.” It shows the advantages 
that can be obtained in 
produc ny low-carbon stainles 


steel with SiMPLEN ferrochrome, 


ELECTRO 
METALLURGICAL 
COMPANY 


A Division of 
Union Carbide and Carbon Corporation 
30 East 42nd Street New York 17, N.Y. 


Offices. Birmingham - Chicago - Cleveland - Detroit - Houston 
Los Angeles - New York - Pittsburgh - Son Francisco 

in Canada. Electro Metallurgical Company of Canada, Limited, 
Welland, Ontario 


2 LOW CARBON CONTENT 
Here is the new 
ferrochrome ready for charg- 
ing in the production of a 
heat of extra-low-carbon 
stainless steel. The carbon 
content of the pellets is so 
low that the addition of 
Simpcex ferrochrome will 
not increase the carbon con- 


tent of the bath. 


3 FAST SOLUBILITY 


\ charging machine dump- 
a loaded box of SIMPLEX ter- 
rochrome in the bath. Be- 
cause of the speedy solubility 
of the alloy in pellet form, 
as much as 15,000 Ib. of 
SIMPLEX ferrochrome can 
added to the furnace in one 


batch. 


4 REDUCES FURNACE TIME 


The alloy pellets dissolve in 
the bath more readily than 
does conventional lump tes 
rochrome. Asmuch as 45,000 
Ib. of SIMPLEX pellets ean be 
dissolved slightly mor 
than one hour. This mean- 


reduced furnace time. 


5 HIGH METALLIC YIELD 


The metallic vield average 
about 9O per cent when 
SIMPLEX ferrochrome is used 
sinee the alloy contain- 
enough sihieon to reduce 
metallic oxides in the slay 
back into the bath. Overall 
chromium recoveries of 90 
to 9 per cent are obtained 


regularly, 
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Correspondence 


(Continued from p. 107) rectifiers would be ex 
tremely small compared to its over-all use as 
an alloying and deoxidizing agent is quite cor 
rect. However, when one considers that the 
price of pure silicon for semiconductor use. is 
as high as $450 per Ib. an annual market for a 
few thousand pounds is a rather large one for 
a company of our size; actually, the market 
could be very much larger 

The sentence on 107, “Furthermore 
germanium has now largely replaced it) (sili 
con) in this particular field”, is not quite cor 
rect. It is true that the original diodes made 
lor electronic use were made mostly from. sili 
con by the Sylvania Electric Corp., whereas 


now most of the diodes or transistors or any 


page 


other of these similar electronic devices are of 
germanium 


However, there is one other point — and a 


very important one — to consider; namely, that 


germanium is very limited in its use, particu- 
larly at 


elevated temperatures 


when silicon can be 


Theretore. 
made available in’ the 
proper purity and in the proper quantity, it 
will probably replace germanium almost 100% 
ocertain applications and thereby greatly 
widen the use of semiconductors of this type 
for severe SCTVICES, 

| believe these statements can be confirmed 
by anv of the large companies now doing 
transistor development or production work 
Bell Telephone Laboratories; R.CLA 
tories; Raytheon Manufacturing Co.. 


Labora 
Hughes 
Electronics; and, of course, the Signal Corps 
at Squier Laboratory, Fort) Monmouth, New 
Jersey. All of these organizations are working 
on silicon semiconductors, 

Actually, the article is completely accurate 
up to the point where the future of silicon in 
electronics applications is discussed; it appears 
that the trend will be reversed and_ silicon 
probably will replace germanium to a large 
extent in the future 

W. M. Raynor, Manager 
Spec ial Product Sales, Foote Mineral Co 


Welding Congress in Spain 


Maprip, Spain 
The Third National Assembly of the Insti 
tute of Welding will be held in Madrid during 
October 1953 


the exposition of welding equipment and sup 


Invitation is extended to attend 


ies. and to submit papers for presentation 
| pay | 
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at the assembly 


Admission is open to papers 
devoted to the following themes: Gas welding 
are welding, resistance welding, inspection and 
testing, stress 


relieving, hygiene satets 


weldabilitv, residual stresses, fracture sensitiy 


itv, fatigue testing, teaching of welding, and 
design and fabrication of welded structures 
and their cost evaluation. Closing date for the 
papers is September 25, 1953 

Additional 
from the Instituto de la Soldadura, Comision 
Organizadora de la Il Asamblea, Goya 5S 
Madrid, Spain, Visitors from | nited States and 


Canada are ially welcome 


information may be obtaimed 


pe Mimo RaMtonacio 


for the Commission on Organization 
Instituto de la Soldadura 


\ When Cicadas 

prs? Hit Baltimore 

Even Fractures 
Have Bugs 


Bavrimore, Mp 


Since 1936 approxi 
mately 30.000) Tibicen 
prumosa larvae per acre 
in the Baltimore area 

have been progressively 
‘ passing from the diaper 


stage through grass 


roots education in our kinder’s garden, through 


fly school collitch, finally right through 


our foliage in 1953! These are the phenom 


A con 


servative estimate of the ¢ rop on my 5-acre plot 


enal “17-vear locusts”, thus misnamed 


alone is 150.000 large whirring bugs. At 50 
to the pound, that will be I's tons of natural 
fertilizer in July — if they dont fly over to mys 
neighbor's vard to die 

While staring thru the ‘scope one day 

In the merry, merry month of May 

To my very great surprise 

I saw a pair of eyeballs 
traverse 
Drug 
Cyclic flexing established a pair of 


However, it was just a fracture 


through a_ plastic hair-comb (Read's 
Store 
fracture foci at opposite lateral ribs, which 
then spread more or less simultaneously to 
force the pattern of the accompanying macro 


fractograph, at 3.5 


\. 
Consulting Metallurgist 
(More Correspondence on p. i12 
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e found that PSC heat and corrosion-resistant 

er 50°. Take for example a company which had 
andard I. P. S. wall thickness, 
d erosion were low, but temperature 

y troublesome. They installed PSC 
but of a metal analysis 

tal in this case “4 
substantial. 

In the lower fabricating cost 
d material required to 
The replacement saving 's 
cision fabri- 
blies, PSC furn- 
furnaces, and 
stacks for ex- 


Some customers hav 
eir costs OV 
tubing of st 
essure an 
a conditions were constantl 
only 16 gauge 1 /16"" section’ 
ubles. 
alloy steels, 
o other ways also: 
in the less labor an 
alloy tubing. 

e. Specializing in 
lex tubing asse™ 
all types of radiant 
Is such as vent 
ated in any diameter 


tubing has cut th 


been using 
an application where pr 


and corrosio 


tubing © 
d to solve their tro 


At the cost © 
mer saved tw 
And 
ight welded 
impressiv 
cation of comp 
ishes tubes for 

for furnace extern 
hausting fumes. Fabric 

up to 60” and in any alloy. 


s over 


suite The saving in me 
this was very 


But this custo 
of light gauges 


install PSC light-we 
pre 


f sc light weight welded alloy 
tubing facilitetes construction 


problems in handling 


4 
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-SAVING Sh 
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ES IN PRINCIPAL CITIES 
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tubing for temper 
ttures to 2200°F. 
Costs 3 Way 
Tubing 
‘Thin Wa 
with PS | 
tion 
P anti- 
sive alloys. 
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It is one of the most economical sources 


of hydrogen and nitrogen for metallurgical 


uses. 


You get 4500 cubic feet of mixed gases 


when one 100-pound cylinder of Barrett ® 


Brand Anhydrous Ammonia is dissociated 


at normal temperature and pressure. Or 


approximately 3375 cubic feet of hydrogen 


and 1125 cubic feet of nitrogen. 


cee Properly working cylinder valves insure 


trouble-free use when cylinders reach you. 


Fast delivery service of ammonia in 150, 
4 100 and 50-pound cylinders. Coast-to-coast 


\ stock points and an adequate supply of 


cylinders make this possible. 


Free technical help from men specially 


trained in the use of anhydrous ammonia 


for metal treating. 


All of this adds up to greater savings, 


better service and better performance for 


vou. Write for your free copy of a new 
hooklet, “Guide for the Use of BARRETT & 


Brand Anhydrous Ammonia in Cylinders.” 


/ 


Always specify Barrett® Brand ; 
Anhydrous Ammonia—the brand 
with the bright green cylinder caps. } 


Diivtsion 
ALLIED & DYE CORPORATION 


%,UIVISION 


40 RECTOR STREET, NEW YORK 6, N. Y. 
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Vycor Vs. Silica 
Heat Treating Tubes 


ass 


In an effort to pre vent contamina 


CAMBRIDGE 


tion of highly reactive metals (such 


as titanium, zirconium and others 


with the atmosphere, it is common to 


use sealed Vvycor silica tubes 


which may either be evacuated o1 
filled with an inert gas. Some of 
their limitations with respect to time 
temperature and atmosphere were 
determined by the writer and ©. ¢ 
Wang (formerly research assistant 
at M.LT., now Sylvania Electris 
Products Inc., Ipswich, Mass All 
of the tubing was of 17 mm. o.d 
and | mm. wall thickness 


VYCOR TUBING 


Evacuated — Withstood 


1650° FL) tor 


more than two days 
1000° ©. (1830° F.) for more than 12 
hr., and 1100° C. (2010° F.) for about 
he At 1200" ¢ 2190" it 


collapsed within a few minutes 
Helium 


to provide an internal pressure of on 


Atmosphere Presumed 


atmosphere at the annealing temper 
ature At 1200°C. the 


good tor about '2 ha 


tube was 


but collapsed 


within a few minutes at 1300" ¢ 
Argon Atmosphere At 1200" ¢ 

the Vvcor lasted for more than 14 

hr. and at 1300" ¢ 2370" | for 


more than 9 hit 


SILICA TUBING 


CLEAR, VITREOUS 


Evacuated — Silica withstood 
14007 ¢ 9550" tor 
fore collapsing, but collapsed quickh 
at 1450° C. ( 2640" | 

Atmosphere Phe 
1450" ¢ for about 20 


20 


tubing 


withstood 


collapsed at 1500" ¢ 
2730" F.) in Jess than 15 min 
Argon Atmosphere The tubing 


withstood 15 hr. at 1400" ¢ thu 
at 1450" ¢ and was useful tor 
almost 3 hr. at 1500" ¢ 

These results would indicate that 


the use of argon, as compared to 


helium or vacuum, permits apprec 
ably longer working times at higher 
The 


gest that helium is probably escaping 
these 


temperatures results also sug 
through the tubing walls at 
high temperatures, 
NicHonas |. GRANT 
Prot Dept of Metallurgy 
Massachusetts Institute of Technology 


Asso 


NEN 
of 
for Metal Treat) 
| 
| | 
| 
| 
| | 


| ie 
| 4 you money! 
process, Jessop is able to build a 
bonded to mild carbon steel slabs, so 
hy 4 : _ may be in accordance with any rea-— 
| rials. 20 
@ of Jessop’s specialty steel 
| found an application and a saving 
panies make stainless-clad steel, but 
| we claim they can’t match us, be-— 
better service to obtain and keep it. 
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Illustrated above is a twenty-two ton Moving Cross-Head for 
a 2500 ton Press. This and other units illustrated at the left 
are typical of thousands of Steel-Weld Fabricated parts and 
assemblies produced and machined by Mahon for hundreds 
of manufacturers of heavy machines and equipment. If parts 
of your product could be redesigned and produced to better 
advantage through Steel-Weld Fabrication, or, if you 
require a limited number of large heavy pieces, in which 
pattern costs are a consideration, you can turn to Mahon 
with complete confidence . . . personnel and facilities are 
available within the Mahon plant to do the complete job 
from drawing board to finished machining. You will find in 
the Mahon organization a unique source with complete 
ultramodern fabricating, machining and handling facilities to 
cope with any type of work regardless of size or weight ...a 
source where skillful designing and advanced fabricating 
technique are supplemented by craftsmanship which assures 
a smoother, finer appearing job embodying every ad- 
vantage of Steel-Weld Fabrication. See Mahon's Insert in 
Sweet's Product Design File, or write for further information. 


THE MAHON COMPANY 


DETROIT 34, MICHIGAN 


& 
© 
» 
‘ \ 
x 
~ 
; 
; Lewwewe Engineers and Fabricators of Steel in Any Form for Any Purpose 


NEW HF GENERATOR PUTS FULL POWER 
EVEN INTO LOOSE-COUPLED COILS AND NON-FERROUS LOADS 


Westinghouse now presents a new high-frequency gen- 
erator with 25 KW output at 100 duty cvcle. For 
optimum performance, the new 25 KW has a tank kva of 
1620. This means you can now put full power into a 
wider variety of loads _even where close coil coupling 
is impractical. Non-ferrous materials, like brass, copper 
and aluminum, can be heated in much shorter time. You 


benefit in higher production rates at lower costs. 


This latest addition to the Westinghouse line of induction 
heating tools has many more outstanding benefits. Here 
are some of them: 


@ Allows positive. precise heat control of short production 

runs on 4 variety of jobs or long production runs with 
rapid heat cycles. The builein electronic keving of power 
output that makes this possible also eliminates main con 


tactor arcing 


@ Provides smooth variation of power output from 25 to 


100 This simplitied power output system utilizes depend 


you CAN BE SURE...1F ITS Westi nghouse 


able. maintenance-free saturable reactors and longer-lite, cost- 


cutting diode rectifier tubes 


Gives complete protection against condensation and water 
impurity troubles. The built-in disulled water cooling system 


and heat exchanger offers substantial raw water economy, too 
Assures long tube life, peak performance and minimum 
maintenance by close regulation of filament voltages 


Offers easy inspection and maintenance through the full- 
opening double doors: easier operation through a simplitred 


combination of conveniently located controls 
The new Westinghouse 25 KW RE Generator ts available 
now in this de luxe model. A standard model ts also 
available with electronic keying and smooth power out 
put control features as castly-installed optional accessor 
ies. Both models offer tlexible, economical handling of 
hardening, annealing and metals-joining jobs. For full 
information write: Westinghouse Electric Corporation, 
hlectronics Diviston, Induction Heating Section, 2519 


Wilkens Avenue, Baltimore 4, Maryland 


3.02270 


| 
| | | 
: 
‘ 
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F. E. Wormser 


Ina White House ceremony, 
Worssen @ was sworn in as 
assistant secretary of the Department 
of the Interior, with President Eisen 
hower as an interested witness. As 


assistant secretary for mineral re 
SOUECES he WwW il have supers 
the Bureau of Mines, the Geological 
Survey, Division of Geography and 
the Division of Oil and Gas 
Mr. Wormser was born 
Barbara, Calif., in) IS94 


ceived a degree in mining enginect 


in Santa 
and re 
ing from Columbia University in 
L916 He was employed as oan 
engineer by the Mines 
Department of Interior, in L919. At 
one time he served on the editorial 
stafl of the MeGraw-Hill Publishing 
Co., Inc., New York 


years Was engaged in private indus 


Bureau of 


and for several 


try as a construction 
In 
treasurer of the Lead Industries Asso 
ciation in New York 
vice-president of St. Joseph Lead Co 

Mr. Wormser is a veteran of World 
War He 


Board (nonferrous metals ) 


became secretary 


later becoming 


served on the Munitions 
and was 
a member of primary lead producers 
industry advisory board of the War 
Production Board during World War 
Institute of Mining and Metallurgical 
American Mili 


and is co author of 


is a member of the American 
Engineers, Society of 
tary Engineers 


the book “Marketing of Metals and 
Minerals 
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A. E. White 


Wrire @ is remem 


old-time 


“COLONES 
bered by all members of 
the American Society for Metals as 
the man who viewed the competition 
between two aspiring groups — the 
American Steel Treaters’ Society with 
headquarters in Chicago, and the 
Steel Treating Research Society cen 
as strictly wasteful 
They 
were amalgamated in 1920 into the 
American Society for Steel Treating 


and in token of his effective skill as 


tered in Detroit 


and did something about it 


arbitrator he was elected first presi 


dent. His interest in Society afttairs 


has been continuous — only an over 


whelming event would keep hin 
from the annual conventions 


Albert White is 


thousands of University of Michigan 


remembered by 
alumni as a good teacher and wise 
advisor. He joined the faculty of the 
department of chemical and metal 
lurgical engineering in 1911, and has 


been there ever since barring wat 


time leaves for national service 
During the first World War, plans 
were made by Michigan manufac 


turers and the University’s Board of 
Regents for a “De partment of Engi 
and Prot. White 


director by 


necrmae Researe h 


mace 


action scope of its activities 


has continuously increased and in 


1948S the name was changed to “En 
Institute 


gineering Research 


spite his administrative and teaching 


duties, A. 1} 


White 


has devoted so 


much time to high-temperature 
metals for powel! plant use that he 
foremost American 


brane h ot 


has become the 


authority in that metals 


engineering 
All these 
Wolverines 


ASMembers and 
Albe rt White 


long life and much happine ss at the 


meh 


ill ish 


beginning of his terminal leave from 
the Universitv, which takes place 


this summer 


Frank C. Brautigam &, who was 
previously employed as chief metal 
lurgist of Fasco Industries, Ine 

Rochester, N. Y., has been ippointed 
chief metallurgist of the U. S. Hoff 


man Machinery ¢ orp Scranton, Pa 


William S. Richmond @. formerly 
with the J. lL. Case Co., Bettendort 


lowa, is now emploved as junior 


foundry engineer with the Pacifi 
Cast Iron Pipe & Fitting Co South 
Gate, Calif. 

5. B. English S has been ap 


pointed chiet plant metallurgist of 
the McCook Sheet Mill Operations 
tals ( ook 


was formerly director of the 


of Reynolds 
rit tallurgical ind pilot research lab 
Rich 


oratories of the 
mond Va 


F. D. Radcliffe &, formerly east 
ern materials representathye 
district) materials 
Standard Oil of California 
sides in San Marino, Calif 

Charles E. Reardon &, servic 
S. Steel ¢ orp 
at Chicago,-is now in Washington 
1). ¢ to the Metal 
lurgical and Conservation Branch of 
the National Production Authority 
Mr. Reardon, who has been an @ 


member 1926 and has served 


company at 


iS now 
coordinator tor 


and rt 


metallurgist for U. 


“us ¢ onsultant 


since 


on the executive committee of the 
Chicago ¢ hapter is serving his see 


ond term with N.PLA 


Kirk Q. Buddington, Jr., @ 
B.S 


in two vears 


received a degree in metallur 


gical engineering from the Univer 
sity of Michigan, and has accepted 
a position with the American Brake 


Shoe Co New York. 
Warren L. Wright & 


with Bridgeport Lycoming Division 
Mig Stratford 


now senior spectrographer in the 


former] 
Conn., 1s 
metallurgical research laboratory of 


Jones & Laughlin Steel Corp., Pitts 


burgh 


y id 
| 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago and Clinton, Lil; Detroit, Mich.; 
Las Angeles and Riverside, Calif; New Bedford, Mass.; Rome, N.Y. 
Sales Offices im Principal Cities, Distributors Fruerywhere. 


SEE REVERE'S “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 


COPPER « BRASS * ALUMINUM 


Revere offers you more than metal. You can benefit from our 
four-way collaboration, and we suggest you look into these 
extra services. 


1. Revere salesmen often save customers money. They 
may recommend a less expensive alloy if it will serve as well 
as a more expensive one. Or they may suggest an extruded 
shape, costing more than piain bar, but saving important 
sums by reducing costly machining operations. They are 
capable of giving sound advice, because they are well trained 
and experienced, and take a sincere and informed interest 
in the welfare of buyers. 


2. The Revere Technical Advisory Service was estab- 
lished by Revere over 20 years ago, as a nation-wide organi- 
zation whose duty it is to collaborate with engineers, 
designers and production men, seeking ways to solve 
problems, cut costs, improve products, or all three. 


3e The Revere Research Department operates a labora- 
tory, staffed by engineers and scientists, and equipped with 
the latest scientific apparatus, including the spectrograph and 
X-ray diffraction. This Department is called upon by sales- 
men and Technical Advisors when they find it necessary to 
obtain thorough physical and chemical analyses, and base 
their recommendations upon such findings. 


4. The Revere Mills, located in industrial centers from 
coast to coast, are an integral part of our organization, 
collaborating closely with the other three services. They 
give you exactly what you require, as to alloy, size, gauge, 
temper, finish, and their experience is often invaluable in 
helping to solve tough problems 

Please note that this four-way service, originated by 
Revere, does not take the place of your own engineers, 
desighers or production men. It collaborates with them, 
confidentially. There is no charge or obligation. To obtain 
this service, get in touch with the nearest Revere Sales Office 
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Marion Lewis Picklesimer @. from 
the University of Tennessee, has 
been appointed to the staff of Oak 
George K. Dreher @, formerly Ridge National Laboratory Oak 


Personals 


executive director of the Foundry Ridge, Tenn. 

Educational Foundation, Cleveland 

has jomed Waukesha Foundry Co O. W. Reen & recently received 
Waukesha, Wis., as manager of the his doctorate in philosophy from 
casting division and a director of Aensselaer Polytechnic Institute, and 
the firm. has accepted a position as research, 


metallurgist with the Carmet Div. of 


Lawrence R. Foote @, formerly a Allegheny Ludlum Steel Corp., Fern 
member of the New York Chapter dale. Mich. Dr. Reen was formerly 
has moved to Cleveland to become on the staff at Rensselaer Polytechnic 
vice-president of the newly organized Institute as research associate in the 
Brvant Industrial Products ¢ orp. metallurgy de partie nt 


Woithy of your 


— 


may save you thousands of dollars annually 


liminating end difficult 


DULLNESS cleaning problems 


Here are three typical uses: HERE ARE 4 


additional, new, proven 


PLATING — MAGIC DRY is a remarkable new product that products that will in- 


helps eliminate rejects and increases production. In plating, es een ond 
MAGIC DRY is used in the rinse cycle in concentration of 1-2 COMPOSITION D—Rust 


ozs. for every 10 gallons of water 180° to 212°F. MAGIC DRY preventative, solvent, 


will eliminate plating stains and maintain the bright finish of cidity retardent. ‘ 
the plated work. MAGICLENE #2 Rust 


preventative, rust re 
TUMBLING — Four ozs. of MAGIC DRY per gallon of water ney cleaner and 
applied to tumbled parts at room temperature immediately BLACK MAGIC SS. — 
after tumbling retains the bright finish of the tumbled parts Black finish for stain- 


and thereby prevents them from rusting or staining. 


CLEANING — When 1 oz. of MAGIC DRY is added to your | PiK-AIDE—Pickling ad: 


dition agent. 
alkali cleaner, vapor degreaser, or solvent cleaner, many Send for technical 


difficult cleaning problems become a matter of routine. bulletins and samples. 


Send for a sample of MAGIC DRY and be convinced! 


THE MITCHELL-BRADFORD CHEMICAL CO. 


2446R Main St. Stratford, Conn. 
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Albert Muller @ has been ap 
pointed director of metallurgic il re 

search by Air Reduction Co., Inc 

Murray Hill, N. J. He had served 
us manager of the metallurgical divi 
sion since 1951. A native of Wading 
River, N. Y., Dr. Muller received his 
formal education at the Rensselaer 
Polytechnic Institute where he ob 
tained his bachelor’s and master’s 
degrees in electrical engineering and 
a PhD. in’ metallargs While at 
R. he held the International 
Nickel Co. Research Fellowship in 
metallurgy. During World War I 
he was research supervisor for the 
National Academy of Sciences, War 
Metallurgy Committee. Dr. Muller 
joined the Air Reduction Research 
Laboratories in 1946 as head of the 
welding section. In his new position 
he is responsible for the comy 


i 
research activity im combustion phivs 


ical metallurgy. welding process 
metallurgy, instrumentation and 
thermochemical products 

Dr. Muller is a member of the 
American Institute of Mining and 
Metallurgical’ Engineers, bron and 
Steel Institute, Institute of Metals 
American Welding Society and the 


\merican Ordnance Association 


Hugh D. Luke @ has been ap 
porte d manager of the manufactur 
ing department of Reliance Electric 
id Engineering Co,, Cleveland. Mar 
Luke brings nearly 20 vears of diver 
sified experience the industrial 
engineering field to his new post. A 
chemical engineering iduate of 
the University of Cincinnati, he was 
associated for vears the 
Andrews Steel Co... Newport Ky 
He spent two vears as a naval officer 
with the amphibious forces in the 
Pacific area. He joined the engineer 
ng st iff of Schenles Distillers ¢ orp 
Cincinnati, in 1940 and later became 
plant engineer of the cOMpany s 
Paunton, Miss plant He lett the 
following vear to accept the plant 
managership of the Mount Hope 
Machinery Co.. in’ Taunton. He 
was at McKinsey and Co., Boston 


for the past SIX Vears 


Hl. J. Huester & has been trans 
ferred from the Naval Aviation Sup 
ply Office Philadelphia, to the over 
haul and repair department Naval 
Air Station, Jacksonville, Fla \ 
member of the @ for 30 vears, Cdr 
Huester is now active in obtaining 
memberships and a formal petition 


to organize a Jacksonville Chapter 


and 
THIS SAMPLE 
QUALITY PRODUCTS OF CHEMICAL RESEARCH ay 


Meet «oe 
tare 
ta 


ROUNDS, FLATS, SQUARES, HEXAGONS, 


SPECIAL SHAPES LaSalle offers a complete range 


of cold-finished steel bars in popular sizes, shapes, and 


lengths. Also. sper ial shapes to order. 


COLD-DRAWN—TURNED AND POLISHED 
—GROUND AND POLISHED \owdern drawing. 


turning. and grinding equipment, and skilled workmanship 


insure quality steel bars in standard grades 


CARBON AND ALLOY STEELS Lasalle man- 
quality cold-finished bars in APSE and SAK ecar- 


hon and alles steel erades 


ulactures 


Manufacturers of the Most Complete 
Line of Carbon and Alloy Cold-Finished 


FREE-MACHINING STEELS asalle specializes in 


free-machining steels for economical production of your parts 


... Bessemer, open-heat th, and several ty pes of leaded steels 


FURNACE-TREATED STEELS LaSalle’s furnace 


treatment develops elevated physical properties through 
quenching and tempering, and stress relieving. Careful 


annealing es ‘ 


SPECIAL STEELS Agyressive engineering research 


makes LaSalle a leader in specialty steels 
developments as SERESSPROOF, 
LA-LED. and Super LA-LED. 


Sead for 


Steel Bars 


with such 


The Story of Cold Finished Sina 

LA SALLE STEEL COMPANY 
| 1424 150th Street 


: Hammond, Indiana 


from Ore to Finished Product 


Please send me “The Story of Cold-Finished 
; Steel Bars from Ore to Finished Product 


| Nome 

Title 

Compony 


' Address 


and Ground and Polished Steel Bars in America. ' 


City 


Zone State 
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Personals 


A. B. Lawrason @ resigned 
hii position as pre sident and general 
manager of Kureka Foundry & Mtg 
Co., Ltd., to become president and 
general manager of Woodstock Ma 
chinery, Ltd.. Woodstock. Ont Hh 
retains his place on the board of di 


rectors of the former firm 


Charles J. Conforti @ has been 
appointed regional sales manager of 
the west central region of the Detrex 
( orp. ol Detroit 


Saul E. Bramer @ has resigned as 
metallurgist with the California Re 
search and Deve lope nt Co. to be 
COTM 


metallurgical research analyst 


for Menasco Mig Co Los Ania les 


Donald P. Marquis &, formerly 
the Mic hig in 
plant of Thompson Products, Ine., is 
stall Steering 
Gear Division, General Motors Corp 
Mic hi 


product engineer at 


How engineer in the 


Saginaw 


S. Robert Simonds @ has been 
appointed Seattle 
of A. Milne & Co 


Wash.) manager 


New York 


MARVEL 


Henry 


von Blohn has 


transferred to. the 


been 
fabricating dis 
Bethlehem Steel Co 
Works. He 


it thee 


sion of the 
Steelton Pa was for 
merh reese enginees 


pany Ss main plant 


Jackson & 
femeo Au 
ind its subsidiary, Laas 
Airplane Corp., Dallas, Tey 
recently accepted a position as lab 


Lathan C. 


process 


former 
engince! with 
cralt orp 


oratory supervisor for the oil too 
division of Chicago Pneumatic 


Kt Worth 


James R. Berens @. who recenth 


graduated from the University of 
stall of 


Ohio 


Cincinnati, has joined thie 


Republic Steel orp Canton 


us a laborators 


metallur 


Harold N. Bogart &, who is asso 
ciated with Ford Motor Co Deu 
Mic h lS 


metallurgical unit of the 


born supervisor in the 
cae 
turing research department, has been 
34 Sloan Fellow 
field of 
executive deve loprie nt at Miassachu 
setts Institute of 


elected as Ot of 
for advanced study in the 


( hnology 


A. L. Walters @ has resigned 
Battelle Memorial 
Ohio 

metallurgical 
with Phillips Petroleum Co 
ville, Okla 


Robert J. Johnson @ has resigned 


as plant maintenance and research 


from Jristitute 


Columbus, and aces pte doa 


position as enginee! 


Bartles 


Experience Cannot be Copied 


metallurgist with Republic Steel 
Ohio 
chiet 


Round Chain Co 


( Orp., (Clanton, to accept a 


position as metallurgist for 


Cleveland 
More than a quarter-century ago MARVEL invented and 
basically patented the MARVEL High-Speed-Edge Hack 
Saw Blade the UNBREAKABLE blade that 
hack sawing efficiency many-fold 
Kkvery MARVEL Hack Saw Blade ever sold has been of that 
basic welded high-speed-edge construction, with constant 


improvements from year to year, as EXPERIENCE aug- 
mented the “know-how” ° 


increased 


Frank R. Yurkoski, a 
cepted a position with the General 
rw 
alter 


Laboratories of the American ¢ 
Be rm ick Pa 


graduating with a B.S 


Foundry Co 
degree in 
MARVEL is not “tied” to any single source of steel supply, 
and has always used the best high speed steels that became 
available from time to time as metallurgy progressed. When 
as-and-if finer steels are developed and are proven com 
mercially practical for welded-edge hack saw blades 
MARVEL will use them, regardless of cost or source 
There is only one genuine MARVEL High Speed Edge! All 
other “composite” or “welded-edge” 
merely flattering attempts to imitate 
how” of MARVEL EXPERIENCE 
Insist upon genuine MARVEL High-Speed-Edge when buy 
ing hack saw blades and be SAFE, for you can depend 
upon MARVEL. They have been “tested”, “‘pre-tested”’, and 
“re-tested™ by thousands of users for more than a quarter- rial 
century! 


metallurgy trom Pennsylvania State 
College 


Raymond B. Ziccarelli & has 
signed his position as metallurgical 
Boeing Cx 
Wash 


Division 


hack saw blades are 


engmecr at 
without the “know 


Seattle 


ment at 


to accept employ 
Motor Co., Aircratt 
Engine Chicago, as mate 


review representative quality 


control departine nt 

Fred G. Campbell & has resigned 
with S 
Pittsburgh, to 


The tallurvic al 


as service metallurgist 
Steel ¢ orp 


rccept al 


position as enginect 


tise! 


bars and sheets ce partie nit 
Steel Corp Calit 


ARMSTRONG-BLUM MFG. CO. - 5700 Bloomingdale Ave Chicago 39, U.S.A. Fontana 
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The parts that go to make up a jet en- 
gine call for heat treating techniques as 
new as they are varied. Drever's long 
experience, through its own commercial 
heat treating division, has provided wel- 
come solutions to many new problems of 
furnace design encountered in this field. 
Drever builds heat-treating furnaces of 
many types, with special adaptability to 
treating Stainless Steels of the 300 and 
400 series, as well as Nimonic, etc. 


Drever furnace application engineers will look 
forward to the opportunity of discussing your 
problem with you. 


‘IMPORTANT FACTOR 
IN MAKING 


VENANGO STREET 
PHILADELPHIA. 34, PA. 
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Personals 


Antoni Tabak @. recently inducted 
into the Army 


Prankford Arsenal where he 


has been assign to 
1s work 


ing on titanium casting problens 


Franklin D. Wicks @&, a 
Colorado 
the 
Smelting & Refining Co 


boy, N. J 


recent 
School of 

American 
Perth Am 


as deve loprne nt engineer 


graduate of 


Mines, is now with 


Irving J. Donahue, Jr., &, is now 
plant manager at ¢ arlstrom Pressed 
Metal Westboro, Mass 


John FE. 


sale 


assistant to the 
Worcester 
Steel Co... Worcester. Mass.. has been 
installed as chairman of the New 
England district of the Pressed Metal 


King plans New England meetings 


Pressed 


As district chairman 
and conferences and acts as liaison 
the cistrict 
offices of the Tnstitute 


hetwean and rational 


S. A. Crabtree @ is now 
veneral manager of sales of Ke public 
Steel Corp Cleveland Hk 
district 


issistant 


was for 
the 


corporation 


manager of 


Chicago district for the 


1 
sales 


specific requirements 


OIL FIRED CHAIN CONVEYOR PLATE HEATING FURNACE 
50 Tons Per Hour — Effective Hearth, 9'-O0" x 90-0’ 


ALUMINUM e@ BRASS e@ STEEL 
Annealing 

Billet Heating 

Scale Free Hardening 
Bright Annealing 
Bright Hardening 
Controlled 


@ Forging 
@ Short 


Atmosphere 
Anne 


Treating 
Scale-Free 
Carburizing 
Drawing 

@ Enameling 


1ling 
@ Continucu 

Rotary 

Radiant 


Send for Free Descriptive 


27 East Monroe Street 


Cycle 
Malleable 
@ Normalizing 


@ Quenching and Heat 
Machines 


@ Hardening 


s CC 


Hearth 


Tube 


Bulletin 


Annealing 


COPPER District Representatives 


Jersey 


City, N. J 


Cleveland, Ohio 


Los Angeles, Calif. 


Allentown, Pa. 


Detroit, Mich, 


nveyor 


Houston, Texas 


Pittsburgh, Pa. 


Toronto, Canada 


Chicago 3, Illinois 
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ot me lting ut 


Wyman & superinten lent 
Burnside Steel 
elected president ot 


Metal Makers Guild 


Chicago, was 
the Electric 

ats the meeting 
Albany, N.Y W. W. Hart 
@. superintendent of melting at Ford 
Motor Co... Dearborn, Mich 
hold office as vice president of 
Cuild during the coming vear, and 
C. B. Williams @ superintendent of 
Massillon Steel Casting 
Co.. Massillon, Ohio, was elected 


secretary -treastirer 


will 


melting at 


Hans J. Heine @ has resigned 
as chief metallurgist with Rockwell 
Mie. Co., Barberton, Ohio, to be 
come acting technical director of thie 
American Foundryvmen’s 
Chicago. Mr. Heine 


all technical activities and re 


Society 
will coordinate 
rch 
working with 
is the 


projects of the Societys 
the Ive idquarte rs staff as well 


appointed committees 


Raymond Fostini & has resigned 
his position as me tallurgist at Frank 
ford Arsenal, Philack Ipohvica to accept 
a position as 


research associate at 


Columbia University while studying 


for a doctorate in metallurgs 


Maj. Bennett Robertson, 
So is now chief scientist in the Nu 
Materiel Labora 
Wright-Patterson Air 
Ohio 


Cleonics sranch 
tory 


Base 


bores 
Dayton 


S.J. Sindeband has been elected 
president of the Mercast Corp., New 
York. He is also president of Alloy 


Precision Castings Co., Cleveland 


John M. Parks @ is now manages 
of the metallurgical process division 
of Air Reduction Research Laborato 
Murray Hill, N. J 


sponsible for the welding 


ries and IS 
proe Css 
metallurgy and physical metallurgi 


supervisor ot welding research \r 


cal sections Parks was formerly 


mour Research Foundation, Chicago 


Nathan A. Tiner & has been ap 
pointed research engineer for the 
North 


Downes 


Irv at 
Prior to this he 
for 
Div. of 
Pittsburg. Calit 


American Aviation 


Calit 


cleve lopme nt 


Was 
the 
thi 


metallurgist 
Columbia-Geneva Steel 
| S Steel Corp 


Furner &. formerly 
the Steel 
Timken Roller 
Ohio, is 


Joseph S. 
metallurgist with 
and Tube Div. of the 


Bearing Co., 


Scart h 
anton TOW 
materials engineer with the Coleman 


Co., Wichita, Kan 


for your 
' 
; ' 
' 
FLINN & DREFFEIN Engcwcercug Co. 


Need 52100 tubing for rush hollow parts 
lobs? Order today—we'll ship tomorrow! 


RDER 52100 tubing today—we'll ship it tc 
morrow from our mill stock of one hundred 
and one sizes! 

A high-carbon chrome steel manufactured by the 
Timken Company, 52100 is a through-hardening steel 
in moderate sections and can often be used in place 
of more expensive steels. It can be heat-treated to file 
hardness and tempered back to any desired point. 

§ 2100 is available in sizes from 1” to 10%” O.D. for 
hollow parts jobs like these: aircraft parts, ball bear- 
ing races, pump parts and plungers, collets, bushings, 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 


see 6's 


spindles, grinding machine parts and precision in- 
strument parts. 

As America’s pioneer producer of 52100 tubing, the 
Timken Company has unequalled experience resulting 
in uniform high quality from tube to tube and order 
to order. Rigid quality control checks every step of 
production. 

For immediate delivery of your less-than-mill-quan- 
tity orders, write, wire or call The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: “TIMROSCO”. 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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METAL PROGRESS; 


MODERNIZES | 


METALLOGRAPHY 


The astonishing demand for the Revolution- 
ary AO “Desk-Type” Metallograph is based 
on concrete proof of its convenience of opera- 
tion and performance in an ever increasing 
number of installations. 


OPTICS ARE CUSTOM DESIGNED FOR BEST RESULTS — 
at each AS.T.M. magnification—“Apergon” 
infinity corrected objectives and matching eye- 
pieces 


FROM START TO FINISH YOU STAY SEATED — reaching 
every control and performing every operation 
without moving from your comfortable chair 


YOU FOCUS AUTOMATICALLY AND ACCURATELY. 
While examining specimen through microscope 
eyepiece you are automatically focusing for 
photography. 


VIEWING SCREEN IS DIRECTLY IN FRONT OF YOU. Ac. 
curate grain size, case depth, and linear meas- 
urements are made rapidly on the screen with 
comparison charts and micrometer rule 


IT'S UNBELIEVABLY FAST AND ACCURATE in chang- 
ing magnifications, adjusting lamp, making ex- 
posures, and taking notes 


MANY OTHER REMARKABLE FEATURES: monocular 
or binocular bodies, 2 lamps—visual and photo- 
graphic, perfect arc lamp performance, with 
both AC and DC current, “autofocus” coarse 
adjustment 


For a 20-page booklet describing the AO 
Metallograph, write Dept. \ 


ptical 
INSTRUMENT Division 


PAGE 


SOME OUTSTANDING 


AO “DESK-TYPE” 
METALLOGRAPH 


ABERDEEN PROVING GROUND 
ALLISON DIVISION. GMC 
AMERICAN CAR & FOUNDRY 


BETHLEHEM STEEL CO 


COCOA AIR FORCE BASE 


CURTISS-WRIGHT CORP 

EASY WASHING MACHINE CO. 
EATON MANUFACTURING CO 

E. 1. DU PONT DE NEMOURS & CO. 
FRANKFORD ARSENAL 

GENERAL DROP FORGE CO 
GENERAL ELECTRIC CO 

GIBSON REFRIGERATOR CO 
GLENN L. MARTIN CO 
HARNISCHFEGER CORP 


INTERNATIONAL HARVESTER 


ATOMIC ENERGY COMM. 
METAL CARBIDES CORP 


OHIO STEEL FOUNDRY 
OLDSMOBILE DIVISION. GMC 


UTICA DROP FORGE CO. 
VANDERBILT UNIVERSITY 
WESTERN CARTRIDGE CO 
WESTERN GEAR WORKS 
WILLYS-OVERLAND MOTOR CO 
WRIGHT AERONAUTICAL 


Patent Disclosures 
(Minimum Requirements ) 


By WH. 


Ww" NEVER a patent i applied for 


on an invention which is new 
useful, and workable (the three re 
quirements two things can even 
tually happen: A patent may be 
granted without a hitch or, on the 
other hand, another inventor may 
have applied for a patent on the 
same thing. If the latter, the Patent 
Office institutes an “interference 
which is a legal procedure to deter 
mine which of the applicants is the 
first’ inventor The first) inventor 
(the one who gets the patent) ts the 
one who has the earliest date of “re 
duction to practice” 

Reduction-to practice papers may 
be written like a patent and must 
lude 

1. An indisputable date and place 

2. A clearly identified inventor 

3. A clearly understandabk pres 
entation of a workable embodiment 
of the invention, and how it works 

$. A convincing statement of how 
and why and in what ways it is (a 
new, (b) useful, and (c) what its ad 
vantages are. Point a requires ade 
quate signatures of trusted witnesses 
(a minimum of two) who can later 
testify as to what, when, and how it 
works. Otherwise it re quires a notary 
who understands tully what it is and 
notarizes it. 

The date of reduction to practice 
obviously is of no value in an un 
disputed patent applic ation: but in 
disputed interference) patent cases 
nothing is more important Phere 
fore, such disclosure should be 
written with the thought in mind 
that your opponent in an interference 
proceeding before the Patent Office 
will take advantage of its) every 
weakness, 

It is recommended that a check 
list be used against a disclosure on 
the following points 

Is the gene ral purpose itil 
object clear? 

2. Old former methods covered 

3. Disadvantages of old methods 
indicated? 

Is description of invention 
sufficiently clear to permit others to 
build it? 

5. Have anv details of operation 
been omitted? 

Continued on p. 124 
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BENICIA ARSENAL 
BROWN LIPE CHAPIN 
CAMCAR SCREW CO. 
CENTRAL FOUNDRY 
CLEMSON COLLEGE 
HUGHES GUN CO 
JOLIET ARSENAL 
KAISER FRASER 
ae LACLEDE STEEL CO. 
ns MOE LIGHT CO 
PICATINY ARSENAL 
2 
- 
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FABRICATED 


dy /chek 


FINDS THE FLAWS! 


Check This Dye-penetrant Method for Positive Flaw Location! 


Yes wherever | or contour. Costly rejects are 
hether the end product | tial eliminated at the source and Dy-Chek 


roduction or « er pl does it for pennies per day, The big- 


metal fabricat 


manufact ure rest names in American industry are 
tur rto Dy -( hek rj t ri ‘ using Dy-¢ hek ondorsing Dy-( hek 
flaw detectic With the Dv-Chek dve Dy-Chek brings vou better flaw loca- 


penetrant met 1 ne « plicated — tion faster flaw location cheaper 


iner r in 1 proce are flaw location and Dy-Chek docs it 

Yet Dy-¢ K | all for le We ll welcome an oppor 

ite race flaws im casting tunity to demonstrate. Write or wire 
ined parts of any size tor complete details today! 


For Cleaning or Metal Conditioning Problems... Turn to Turco First! From 


J; 
¢ | 
ny. 


Sproy Washing 
(“Tor 


- 


Hot or Cold Immersion Steam Cleoning 


Solvent Spray Phosphate Coating Paint Removing 


FOUR SIMPLE STEPS... 


STEP 2: Apply Dy Chek Dve 
Penetrant 


STEP 1: Clean surface 


STEP 3: Remove Excess Dye 
Penetrant with Dy Chek Dye Remover 


67 SPECIALIZED SERVICE CENTERS 


and border.to 


STEP 4: Apply Dy Chek Developer 
flaws are revealed 


PRODUCTS, INC. 


Chemical Processing Compounds 


Factories 


Newark, Chicago, Houston, Los Angeles 
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Rohr Aircraft Corporation = wer 
and 
“tae 
Consult your tocol classifie 
| 
URC TURCO 
don 


WITH A gun 


ner Vertical Retort 
Furnace 


Federal Bearings Company of Poughkeepsie, New York ac- 
curately controls the carburizing of certain bearing races in 
o Hevi Duty Furnace. 


Multiple Zone Control of radiant type heating elements 
assures even heat distribution from top to bottom of the load. 


Forced Circulation assures that the carburizing atmos- 
phere reaches all surfaces of even the most dense loads. 


You, too, can produce consistently uniform results if you 
specify Hevi Duty Vertical Retort Furnaces for Carburizing, 
Nitriding, Dry Cyaniding and Bright Annealing. 


Write for Bulletin HD-646. 


DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN — 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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Patent Disclosures 


Continucd trom p 


\re advantages of the inven 

full co ered? 

methods « ! uction or improve 
ments on the inventions which could 
t patent? 

Io joint invention, what did 
ch contribute? Incorrect deci 
ions on jomt inventorship will result 

in an invalid patent 
9. Did vou make completely cle u 
What was new? 
10. Do vour witnesses 
derstand it? HE not. thes 
than none at all! 
the inventor, were to 
after disclosure is 
written, is there someone who could 
suppiv missing information to 
tests, experments, location of mod 
els persons to whom ideas were dis 
Closed and date numbers and dates 
of sketches. thoughts or ideas vou 
have had about the invention 
12. Date and circumstances, also 
documentation. of conception of the 
idea Also, date when inventor be 
gan to exercise diligence in riect 
mg mvention 
\ patent is a contract between an 
inventor and the government In 
anv contract, both parties vive 
i consideration, such as a sum of 
money or something usetul to the 
other in order that the contract be 
binding Ina patent the govern 
ment gives the inventor the right to 
exclude others from making or using 
his invention for 17 years, thus giving 
a consideration The inventor VIVES 
to the public, after 17 years, suffi 
cient information in the patent to 
build and use his invention to the 
public s own benefit. thus giving a 
consideration 
“The above description has been 
read and is understood by the under 
signed” is a good method of intro 
ducing the attesting signatures It 
puts the signer on guard that he shal 
understand the invention or to in 
quire if he doesn't 
The signer may also sign to a 
staterment such as: “Built model of 
this device on or about 4 25 52 at 
model shop John Henry It 
is well to have the man’s name type 


written before the space for his si’ 
nature, also the location so he can be 


later located, and the date It is 


to vive each signer a copy CS 


FEDERAL BEARINGS CO. has 
4 
{ 
4 
7 
; 
| Wise 


Pravda Reports on 
Russia's Progress in 
Ferrous Metallurgy” 


to the directives of the 
Nineteenth Congress oft the 


Communist Parts the of pig 
iron. steel ind rolled steel 
production in the fitth S-vear plan 
period should exceed that achieved 
in the course of the three successive 
prewar 1928 to 194] plans 

| 


over-all plan for vreater advance 


ment of Soviet ferrous metallurgy 


the current plan ck 
mands furthes im 
nization and technologs so as to 
the output per than hour 
ind to make fuller use of productive 
macity 
Phe author then enumerates some 


ot the outstanding achieve 


ments of the Russian iron and stec! 


industry between L940 and 1951. In 


this period the utilization of blast 


furnaces mereased by Ly that of 
uth furnace by 42% In 
recent veat il 


thei 
aot 


pie iS tained from tus 
mace equipped vit} con 
ti of preh aitun una aol 


steel from openhearth furnaces 


equipped with autornatic tempera WITH A 


ture controls Plant mechanization 


ind applic throm of Various 


controls en ible dl the produ tivits per 


Een 
« 

man-hour to be increased by 61% 


In 1952. the U.S.S.R produced 


aves 
LABOR 


\ttes thi ducti MATERIAL 
problems are mentioned which are 
still in need of technical solution 


improvement incl Bardin deals first FLOOR 
product facilities for pis better 


resulting! 


{ it took one week to produce 40,000 


HEVI DUTY ELECTRIC COMPANY 


Technical Provre Ferrou —— MILWAUKEE 1, WISCONSIN 
J Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 


PRODUCTION 


Shaker Hearth 
Furnace 


Cost savings in six months from heat treat- 
ing one type of switch spring alone have 


equalled the cost of the furnace. Formerly 


springs; now the same job is done in six 
hours. A high rejection rate has been 


practically eliminated. 


Learn more about this modern 
production tool and the way it can 


help you. 


Write for Bulletin HD-850 today. 


HOTPOINT, INC., achieves 
ee 
= 
program I tilizing wot 
ve incl in th rection it 
| 
AUGUST 1953, PAGE 125 


The best way to buy stainless steel 
plates, forgings, heads, rings, flanges, 
bars —is from the order” source, 
G. O. Carlson, Inc. Here at Carlson 
hi every item of your order is accu 
te rately produced, specifications are 
matched exactly, delivery promises 
are met. This control of each detail 
satisfies customers because it saves 
them extra paper work, extra stock 
handling and holds to their produc 
tion schedules. 


Carlson technical and practical expe- 
rience, coupled with the use of spe- 
cialized, high production equipment. 
provide an efficient packaged serv 

ice. Your order for stainless stee! 


plate and other stainless items is 
handled quickly, easily and 


economically. 
y To cut costs and eliminate con 
\ fusion—check Carlson first! Your 


inquiry will receive prompt attention. 


Stainless Steels Exclusively 


THORNDALE, PENNSYLVANIA 


District Sales Offices in Principal! Cities 
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CARLSON, 


PLATES * FORGINGS « BARS « SHEETS (No. 1 Finish) 


Russia’s Progress in 
Ferrous Metallurgy 


Ore concentrating techniques Pha 
traditional one HOM 1 use do not 
Vie ld high concentrate hoy 


do they guarantee a sufficiently thor 

ough extraction of iron from the rav 

ore. For this re ym. the problem ot 

enrichment of the Crimean ores, as 
vell as of certain others mined in the 

eastern regions have not been solved 
itistactorily as vet.* 

Reduction of ash and sulphur con 
tent in coking coals is very mnportant 
for the metallurgical industry of the 
South, of Kazakhstan, Eastern Si 
beria, and the Far East In this con 
nection, the pos ible use of lignite 
for ironmaking and the installation 
of electric blast furnaces in areas hay 
ing che ip hydro-electric power are 
said to deserve serious consideration 

important role in the prove 
tri nt ol te il and CCOMOTIVE { it 
tors of irommaking was pl ived by the 
increase of blast furnace sizes. Over 
half of the total pig iron production 
comes from turnaces h wing au eful 
volume of 35.000 cu.ft. or more \ 
further increase is being contem 


plate d. Itis also iy isable to « mploy 


more generally a blast with con 
trolled constant moisture content and 
higher gas pressures in the furnace 

Phere was a considerable mMprove 
ment in the performance of open 
hearth furnaces, due mainly to im 
proved quality of refractories and 
wick spread applic ition of automat 
controls. Yet it is timely to consider 
the construction of 450 to 5S00-ton 
units instead of 350-ton furnace 
these being the largest in-use it 
present This would eliminate the 
lagging of steelmaking production 
behind the rolling ity 

The use of waste-heat boilers is 
strongly advocated in order to lower 
the consumption of fuel for smelting 
operations It is emphasized that 
much too litthe was done in this di 
rection so far. and ictual use of such 
boilers is cqunite limited Krom 20 to 
9 of the heat produced during 
the smelting operation can be re 
claimed by ch measure 

In view of the abundance of raw 


materials for making che ip bessemer 


‘ 
6° 
60: 
y 
of article 


MAGNESIUM 


OFFERS YOU 


SUPERIOR MACHINABILITY 


Increased tool life and lower 


Qf all structural metals, magnesium is the easiest 
to machine. Heavier depths of cut and higher rates 
of feed than are used on other metals are possible 
when machining magnesium. 


With 


helps vou realize savings in production costs, par- 
ticularly 


increased machining 


speeds, magnesium 


when extensive machining operations 
are required, 


Magnesium cuts freely. too, assuring increased tool 
life. In facet. the life of high-speed steel cutting tools 


when machining wrought magnesium equals the 


life of earbide-tipped tools on other metals. 


machining costs are possible 


you can depend on DON 


Excellent surface finish is obtainable when machin- 


Ing magnesium because there is mo tendeney for 
metal to tear or drag. Extremely accurate parts with 
dimensional tolerances of only a few ten thou 
sandths of an ineh ean be 


made by standard 


machining operations. 
Free Bool, 


book will give vou complete data on all machining 


“MACHINING MAGNESIUM. This fact-filled 


operations with magnesium. It also ineludes in 
formation on tool design, coolants and shop prac 
tice. For your copy, call your nearest Dow sales 
office or write THE DOW CHEMICAL COMPANY. Mae 
nesium Department, Midland, Michigan. 
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How Armour ammonia and service helped 


International Harvester CUT COSTS! 


Carbonitriding reduces hand work, provides 


greater safety than liquid cyaniding 


Because liquid cyaniding of small parts for cher famous heavy duty 
| 


trucks meant high labor costs, International Harvester was looking for a 


more efhicaient method of case hardening. Their metallurgists decided 


that carbonitriding would provide the answer, and with the help and 


advice of the Armour Ammonia Techinical Service Department they 


had the necessary equipment installed 


The change was even more successful than they had hoped. Inter 


national’s Fort Wayne plant reported lower labor COSTS, AS ¢ xpecte 1, in 


carboniinding thrust washers shifting forks brackets miscellaneous 


pins, and similar small parts. They also found that carbonitnding’s 


Cire ulauny gases assure a More uniform Case on intricate parts And car 


bon and nitrogen concentrations are more accurately Controlled, result 


ing im fewer reyects. Finally, working conditions were much improved 


Carbonitriding has been proved in plants of many other companies 


It has reduced costs and increased safety. In many cases Armour men 


have given advice and help on installations. This help and advice ts just 


part ot Armour’s service to Our ammonia Customers. Since 1947 Armour 


has sponsored a fellowship at Massachusetts Insutute of Technology 


for the study of carbonitriding and other similar metal treating processes 


This knowledge is from basic research, and available to everyone. Per 


haps even more important the men of Armour's Technical Service 


Department are equipped to handle and answer any problem arising 


with ammonta installations for metal treating. The booklets oftere 


below will show you how to put this knowledge to work for you 


Write today for your free copies. And, if your problems are unusual or 


pressing, write giving full details of your requirements 


on Armour's ammonia | 
and service | Armour and Company + 1355 West 31st Street + Chicago 9, Ill 
era | CLIP AND MAIL THIS TODAY! 
| Please send me comes of the tollowing oklets 
| \ 1) 4 
Ammonia Insta for M 
= 
Ad 
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Russia’s Progress in 
Ferrous Metallurgy 


Continued from p. 126 

ind Thomas steel, it is imperative to 
use all means to improve quality of 
the latter, It is well known that the 
nitrogen content of converter stec! 
can be reduced very substantially by 
blowing the metal with blast con 
taining very littl or no. nitrogen 
thre product being equal in equality 
with openhie uth steel 

Regarding rolling mill produc tion 
the metallurgists catte rapt to re 
duce the amount of scrap ind im 
prove the ratio of ingot weight to 
weight of usable rolled produ ts ob 
tained trom it For this, sound in 
gots are essential, but it is also ex 
tremely important to solve satistiac 
torily the problem of continuous 
casting of steel (see reviewers com 
ment at end of article So far as 
equipment is concerned, the author 
stresses the need for designing and 
introducing specialized equipment 
such as multiroll mills for rolling 
very thin strip mills for broad-fthanas 
beams, and for thick-walled tubing 

Finally he refers to the role of 
scientific miquiry metallurgical 
problems and stronels emphasizes 
the importance of Cooperation and 
close liaison between scientists and 
production metallurgists He sug 
vests that only in that way will posi 
tive results of laboratory work find 
their way to the plants and to full 
scale production practices Collab 
oration of this kind cannot but 
further technical progress 


REVIEWER'S COMMENT: |, P. Bard 
is director of the Institute of Metal 
of the U.LS.S.R. Academy of 
Sciences and was for a number of 
years (and perhaps still is) Deputy 
Minister of Metallurgical Industries 
It is appropriate to recall that in a 
leading article appearing in the No 
vember 1952 issue of the Bulletin of 


the U.S.S.R. Academy of Sciences 
(leve stya lhaden Nauk, SSSR). a 
prominent member of this Academ) 


A. A. Blagonravov, wrote as follow 
‘The scientit activities of Acad 
mician I. P. Bardin are directe 


toward the introduction of new tec] 


niques and improvement of tech 
nology in the metallurgical indu 
tri ... With h name is connecte 
the solutve of the problem of wf 
ation of the Crimear ron ore 
makiny of electrolyt manvanese 
ontinuous casting of feel / 
ation of low-qrade iwon ore I} 
he ascribes to Bardin directly or b 
mplication the solution of problen 
which Bardin himself declare il 
olved half a vear later 


N. Pot 


~ 
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Here's usable beauty for exacting service... wear- 
resistant, hard, bright and strong throughout! 
SUPERIOR STAINLESS forms smoothly and easily 
because it is uniform in every physical quality: 
facts proved by the mile in) mouldings manu- 
facture every day. @ May we serve your stainless 


steel strip applications? 


applications 
= 
4 
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SPROCKET AND CLUTCH HUB 
ASSEMBLED FOR SILVALOY BRAZ- 
ING IN INDUCTION FIXTURE 


- LOW TEMPERATURE SILVER BRAZING ALLOY 


Dependable top-flight performance of Cushman 
Motor Vehicles is a direct result of outstanding 
engineering and careful manufacture. 

As an example; to gain a safety-margin of 
strength in joining the sprocket to the clutch hub 
used in Cushman Motor vehicles, the assembly is 
brazed with a Silvaloy preformed ring, into a sin- 
gle rugged unit, with a bond that is as strong as the 
metals joined! The induction fixture used for this 
operation hardens sprocket teeth simultaneously. 

Low temperature Silvaloy brazing is helping to 
improve results, speed production and lower costs 
for manufacturers in many fields. Call the Silvaloy 
Distributor in your area for complete information 

or for expert technical assistance, avail- 


eT able to you without cost or obligation. 


This practical 
3-wheel unit is one of the line of Cush- 
man Motor vehicles being used for 


APW 1200 Universal Flux may industrial maintenance and transport. 


be exposed to extreme heating 

on large pieces, without Uae 
“breaking down.’ Washes off SEND FOR FREE GUIDE TO Hayy it 
with water, after brazing. a a 


SUCCESSFUL SILVER BRAZING 


EAGLE METALS COMPANY EDGCOMB STEEL OF NEW ENGLAND, INC, 


SEATILE WASH PORTLAND. ORE MIL FORE INNECT 


THE HAMILTON STEEL COMPANY STEEL SALES CORPORATION 


Division of FEDERATED STEEL CORPORATION CHICAGO MINNEAPOLIS. MINN 
SPOKANE WASH NASHUA NEW HAMPSHIRE CLEVELAN 


INDIANAPOLIS IND KANSAS 


CINCINNAT HIO City, MO. + GRAND RAPIDS. MICH J 
EDGCOMB STEEL COMPANY FORT DUQUESNE STEEL COMPANY DETROIT. MICH ST. tO 
PHILADELPHIA, PA CHARLOTTE, NC Division of FEDEMATED STEEL CORPORATION MILWAUKEE. WIS 
BALTIMORE MD + YORK PA PITTSBURGH PA - CINCINNATI OHIO PACIFIC METALS COMPANY LTD 
KNOXVILLE, TENN SAN FRANK ) CALIFORNIA 
OLIVER H. VAN HORN CO., INC SALT LAKE CITY, UTAH LICENSED CANADIAN MANUFACTURER 
MAPES & SPROWL STEEL COMPANY NEW ORLEANS LOUISIANA LOS ANGELES. CALIFORNIA BAKER PLATINUM OF CANADA LTE 
UNION. NEW JERSEY « NEW YORK CiTy FORT WORTH TEXAS » HOUSTON TEXAS SAN DIEGO. CALIFORNIA TORONTO « MONTREAL 


231 NEW JERSEY RAILROAD AVENUE + NEWARK 5, NEW JERSEY — 
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TUKON TESTE 
MICROHARDNESS TESTING 


TUKON—Tests hardness of even the smallest wire; 
thinnest sheets, metal constituents 


Because the TUKON applies a light load and 
definitely locates the exact position of an im- 
pression, you can use it to test the hardness 
of small wire .001” diameter, thin metals less 


than .001” diameter thick, or shallow super- 
ficially hardened surfaces less than .001” deep. 
The shape of the Knoop Indenter permits 
testing of jewels, glass, and plastics. 

TUKON Testers for micro and macro hard- 
ness testing were designed for researchers and 


scientists who require precision and repeated 
accuracy. Now, due to its advantageous de- 
sign, it is finding its way into production con- 
trol. Three models cover the range of diamond 
pyramid testing, both Knoop and 136 degree. 
All are complete, self-contained instruments. 
Each is carefully inspected and checked for 
accuracy and uniformity of readings by tech- 
nicians in Wilson's Stand- 

ardizing Laboratory. 


Write for literature. Tell us the nature of your work 


and we'll gladly make recommendations. 


230-F Park Avenue, New York 17, N. Y. 
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\ Hardness — 
mark 


paint base 


FIND OUT 


for 


finishing ZINC, CADMIUM, ALUMINUM, CUPROUS METALS 
WANT CORROSION RESISTANCE? | WANT EYE-APPEAL? Iridite can give 


Iridite will give you better-than- | you a variety of finishes, depend- 
specification protection against | ing upon the metal being finished 
corrosion. from clear and sparkling 
bright or military olive drab, to 


attractive dyed colors. 


WANT PAINT ADHERENCE? Iridite 
provides a firm and lasting base 
for paint by preventing under- 


BEST OF ALL, any Iridite finish is 


economical and easy to apply. 


for IRIDITES (AL-COAT) 
REDUCES NEED FOR ANODIZING 


Simple chemical dip; immersion time only 10 seconds to 
2 minutes; no sealing dip; color is clear or yellow depending 
upon your requirements; salt spray resistance equivalent to 


20 to 30 minutes of anodizing, eliminates need for costly racks 
and electrical power. 


film corrosion. 


WANT TO KNOW MORE? Write for literature and send pro- 
duction samples for free test processing. See “Plating Sup- 
plies” in your classified telephone directory or write direct. 


Iridite is approved under government specifications. 


Researcn Prooucts 


INCORPORATED 
omit MONUMENT STREET BALTIMORE 5, MD 


Manvtecturers of lridite Finishes 
fer Comesion Protection and Paint Systems on Nen-Ferrovs Metals; ARP Plating Brighteners. 
bi West Coast Licensee: L. H. BUTCHER COMPANY 
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Plating Waste Treatment” 


sHRnomiuM, nickel and copper acid 
type plating solutions may be 
reclaimed from the rinse tank by 
evaporation in glass lined equipment 
or other suitable ¢ Vaporators and the 
concentrated solution returned to the 
plating system. Atmospheric or vac 
uum systems mav be used. Vacuum 
systems are better where organic ma 
terials are present, since they reduce 
the possibility of decomposition by 
permitting evaporation to take place 
at low temperatures. 

The water condensed trom the 
steam is then used in the first rinse 
following the plating tank to elimi 
nate buildup of natural water salts 

So far, this process has been con 
fined to ae id solutions recovered im 
still dip tanks immediately following 
thee plating solution Suppk mental 
chemical treatment may be neces 
sary to maintain the solutions in bal 
ance Initial cost of equipment 1s 
high, and the quantity of chemical 
to be recovered plus the expected 
cost of operation of a treatment sys 
tem if recovery were not practiced, 
would have to justify use ot the 
svstem 

This process does not complete ly 
eliminate toxic materials from the 
plant effluent since it is only applied 
to the first rinse following the plating 
svstem Subsequent rinses will still 
discharge relatively small quantities 
of the polluting agent. Natural water 
salts or other contaminating materi 
als may build up in solutions and 
limit the number of cycles of this 
process. lon exchange resins (which 
are described subse que nitly can be 
used to remove contaminating metals 
before evaporation 

Data on an SOO-gal. batch opera 
tion in one plant indicate that a 
solution containing from 1 to 4 oz. 
per gal. chromic acid is readily con 
centrated to 10 to 35 oz. per val 
final product this being returned to 
the plating bath. Equipment is rated 
at a maximum of 450 Ib. of steam 
per hr. at 75 psi.; it is operated at 
27-in. vacuum for S hr 

Another plant concentrates the 

Continued on p 132 

*Digest of chapters “Metal Re- 
covery by lon Exchange” and “Solu- 
tion Concentration and Recovery by 
Evaporation” of the book “Methods 
for Treating Metal-Finishing 
Wastes”, published by the Ohio River 
Valley Waters Sanitation Commis- 


sion, 414 Walnut St., Cincinnati; 
price $2.00, 
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HEAT-RESISTING 


ALLOYS 


PLATES 


SQUARES 


4815 BELLEVUE AVENUE. DETROIT 7, MICHIGAN + TEL WALNUT! 
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® Over 300 stock Sizes of rolled 
alloy mii forms ready fo, immediate 
Shipmeny 
“4 Proven Nickel-Chrome Nalyses 
Various high 'emperature Pro. 
CeSsing ©Onditions 
— type 330 (35 Ni~15 Cr) ‘2 
type 309 (25 Cr—12 Ni) type 
310 (25 Cr—29 Ni) type 430 
(17 Cr)— type 446 (27 Cr). 
vou use or need rolled 
heOl-resisting Glloys fo, 
1000 22000 F., you 
should have ou, Monthly 
Warehouse Stock List, 


 HERE’S LOW-COST 
POSITIVE TEMPERATURE CONTROL 


with ACCURACY 


Now —ot a cost far less than you 
may think—you can bring automatic 
precise temperature control to heat-treat- 
ing furnaces, bake-ovens, etc.—in fact, 
to any heating device whether electrically 
heated or fuel fired. The Alnor Controller is 
simple in design and operation— you merely 
set the pointer at the desired cut-off tempera- 
ture, and it’s ready to give you the finest in 
accurate controller service on new or existing 
heating equipment. Alnor quality throughout, 
it features the famous double air gap pyrometer 
movement; easily read, 6-inch mirrored scale; 
automatic cold-end compensator; weather-proof, 
dust-tight case—a truly rugged, precise instrument 
at a price you can afford. Write today for complete 
information and price. Illinois Testing Laboratories, 
Inc., Room 523, 420 N. LaSalle St., Chicago 10, Ill. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 
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rinse water following the chromium 
plating tank by a continuous evapo 
ration process. The solution is circu 
lated through a pyrex glass heat 
exchanger into the top of a tower 
through which air is forced counter 
current to the flow of the solution 
Temperature of the solution entering 
the concentrator tower is 178° F. It 
requires 682 Ib. of steam per hr. to 
evaporate the water from a solution 
having a concentration of 37 oz. per 
gal. at a rate of 1 gal. per min This 
process is said to offer an excellent 
promise where chemical quantities 
involved — are relatively large and 
would justify recovery 

Metal Recovery — Best application 
of ion exchange is the treatment of 
rinse waters following plating opera 
tions. Rinse water is passed through 
beds ot cation and anion resins 
which are selected for the parti ular 
application. The de-ionized water is 
recycled through the rinse tank. The 
exchanger beds are treated pe riodi 
cally with a solution designed to re 
generate the resins, and theretore the 
regenerating solution will contain the 
concentrated salts originally in the 
rinse water. Further treatment may 
be required to reclaim the metal 
salts in a suitable form for re-use. 

The method may be applied to the 
removal of contaminating metals 
from chromic acid solutions on a 
continuous basis, returning chromic 
acid solution to the process tank. 
Iron, aluminum and _ trivalent chro 
mium can’ be removed trom chromic 
acid solutions because they are cati 
onic contaminants, whereas the chro 
mic acid is anionic and therefore 
would not be extracted. With nickel 
and coppeli plating solutions, both 
the contaminating metals and the 
metal to be plated are cationic, and 
therefore all will be extracted 

In the evaporative process tor re 
covery of chromic acid, the parts be 
ing plated are immersed in a still 
dip immediately following the plat 
ing bath. When this dip has arrived 
at a predetermined concentration, 
the solution is transferred to an evap- 
orator and the concentration in- 
creased to a point closer to that in 
the plating solution This concen- 
trate is then transferred to the plat- 
ing solution. Any metals introduced 
to the still dip as a result of solution 
Continued on p. 134 
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A New Ipsen 400 Lb. ‘Hr. Automatic Heat Treat- > Ipsen's new radiant tube and 100%, forced con- 
amg Unit equipped for martemperme. Straight- vection heating design. Spring-loaded tubes seal 100% forced con- Siow-sterting moter with 
rection eating 


through operation from heat throuxh quench, automatically. Controlled atmosphere throughout 
or cooling, elimmates loading delays assures bright, clean, walefree work 


Senne 


Ipsen controlled atmosphere heat treating units are designed 
with 100% forced convection heating to provide greater 
efficiency. Built for temperatures up to 1850° F., they can 
profitably handle a wide range of work, both in small lots 


and in production runs. 


These are some of Ipsen’s outstanding design features which 
rediest 
twber (gas fired 


will give you greater efficiency in processing: sleemne) 


100°, Forced Convection Heating—powerful alloy fan forces Long Life, Radiant Tubes — withstand high temperatures, 
d radi d thro 
atmosphere around radiant tubes, under floor, and through assure long, trouble-free service. Light in weight. are 
the work. Provides faster heat recovery and uniform circu- 
easier to remove, cost $0°) less to replace 
lation Fan is removable through baffle opening in hearth 


New Sealed-in Silent Burners—provide accurate lame con Demountable Boffies — assure complete circulation of 
trol, fast temperature buildup, complete combustion and atmospheres through the load and maintain uniform work 


unitorm temperature temperature Sectional -type construction permit easy 


replacement. Complete unit can be removed tn ten minutes 


Sead sampies for Free Estimate — tind out how the new Ipsen 
Units can be appled to your job. Samples of your work will 
be run, procedures established in our new, modern lab, and 


cost estimates given without obligation 


AVTIOMATIC Write for New Literature — illustrates new design 


features, gives complete specifications of various units 


IPSEN INDUSTRIES, INC. 723 South Main Street; Rockford, illinois 
Universal Units for CARBONITRIDING - CARBURIZING - HARDENING - BRAZING - MARTEMPERING 
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Salem-Brostus possesses a unique back ground of experience 
in the design and fabrication of shell forging plants which 
dates back well before World War Il, and makes this 
organization the tdeal source for such facilities. We are 
equipped to assume the entire contract, or any segment 
thereof. Salem-Brosius lays claim to being highly skilled 
in the design and construction of plants incorporating 
heating furnaces, descalers, preform presses, shell-form- 
ing mills, brooder furnaces, quench tanks, materials 
handling equipment, and all the hydraulic, pneumatic, 
electrical, and fuel systems and controls necessary to 
efhicient and economical operation. If you are considering 
entry into the rapidly expanding business of producing 
ammunition to insure our country’s safety, or contem- 
plating expansion of your current operation, it will pay 
you to contact us, We'll build the complete plant and 
hand you the key or help you with any part of the 
problem, Write, wire or phone. 


Sales and Exvcutive Offices: 248 Lourth Avenue, Pinsburgh 22, Pa. - 
Brosius Division, Pictsburgh 15, Pa. 

Salem Engineering Division, Salem, Ohio 
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Continued from p. 132 
of metal from parts during the plat- 
ing process are included in this con- 
centrate. To eliminate these, the 
stil] dip solution can be passed 
through a cation resin exchanger be- 

fore transfer to the evaporator 
Some means of treatment for the 
regenerated solution must be used 
since this is simply a concentration 
method. The chemicals used for 
regenerating the resin be ds may also 
require special treatment before dis 
posal and the rinse water following 
regeneration may need treatment. 


J. Panina, 


New Microscopy Technique” 


( BLIQUR ILLUMINATION, dark-field 
illumination, polarized light, in- 
terferometry, etching methods (such 
as staining), all have been used to 
increase the contrast of the micro 
scope image, and now a new method 
“phase contrast”, has bee n adde d 
The principle of the phase-con 
trast method is that differences in 
the optic al path can be made visible 
as diflerences in intensity. The light 
waves from one elevation or con- 
stituent) of the specimen show small 
phase displacements relative to the 
light waves from a different eleva 
tion. These phase displace ements are 
as differs nees mi mtensity whe 
a device tor accentuating the differ 
ences m phase is introduced into the 
optical path. Hence the name, phase 
contrast. This term does not refer to 
differences in phases in the physico 
chemical sense, although it can be 
used to differentiate such phases 
By Abbe’s theory of image forma 
tion in the microscope, the direct 
image of the annular aperture (dif 
fraction maximum of zero order) and 
diffraction patterns from the details 
of the object form at the back focal 
plane of the objective. The diffrac 
tion maxima from the Ist to nth 
order interfere with the zero order 
maximum and give an image, at the 
image plane of the objective, which 
corresponds with the object in ampli 
tude and phase Due to the sim 
ilarity of the image to the object, 
Continued on p. 136 
*Digest of “The Incident-Light 
Phase-Contrast Microscope and Its 
Use in Metallography”, by Fritz 
Gabler and Roland Mitsche, Stahl 
und Fisen, Vol, 23, 1952, p. 145-150 
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A DRY controlled atmosphere is fed to this 
gas-fired rectangular bell furnace 


Heat-treating furnaces produce more uniform work 
sou prevent deearburization and sealing when you 
use DRY controlled atmospheres. 


Lectrodryers Melting of certain metals must be done in DRY 


atmospheres to prevent porosity. 
remove WETth 
‘ Whether you use air or valuable gas as your controlled 
ere. re ove ors eco ‘ d do 
when furnaces require istur ntent and you 


Lectrodrvers are available to suit vour DRY atmos- 


DRY t phere requirements. Your furnace or gas generator 
ad mosp eres! supplier knows this. Consult) him. Quite likely he'll 
recommend or include a Leetrodryver* with his equip: 


ment. Pittsburgh Leetrodryer Corporation, 317 32nd 
St.. Pittsburgh 30. Pennsylvania. 


In England Birlec 


Limited, Tyburn Road, Erdington, Birmingham 


n France tein et Roubaim, 24 Rue Erlanger, Paris XV 


n Belgium S. A. Belge Stem et Roubaim, 370 Rue du Moulin. f 


CTRODRYER 


* REGISTERED TRADEMAR< U S PAT OFF 


AUGUSI 


1953. PAGE 135 
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LECTRODRYERS DRY 
WITH ACTIVATED ALUMINA 
| ¢ 


Normal Oil Quenching 
Hot Oil Quenching 


Slow Cooling In Atmosphere 


oe Atmosphere Quenching 
oa 'sothermal Annealing 


ae Atmosphere Tempering 


Write today 


and tell us your problem. 


KE 2-9100 


12045 WOODBINE + £DETROIT 28, MICHIGAN 
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the image will exhibit contrast pro 
portional to the differences in the 
absorption of its details. On the 
other hand, an obje ct exhibiting only 
differences in optical path that are 
invisible to the eve will present no 
contrasts in its image despite all 
the diffraction phe nomena caused by 
its irregularities 

In the transmitted light micro 
scope, small differences optical 
path are readily converted to inten 
sity differences by placing at the 
back focal plane of the objective a 
phase contrast plate If the diffrac 
tion pattern is influenced by insert 
ing at the back focal plane of the 
objective a transparent dielectric foil 
of suitable thickness covering the 
pattern, the light vector representing 
the effect of the details of the object 
in other words, the light vector 
which originates the diffraction pat 
tern) is rotated through 90° to in 
crease (or decrease) the vector de 
fining the light wave from any ran 
dom detail, and the detail of greater 
optical path appears darker (or 
lighter) than adjacent detail 

lor negative phase contrast, when 
the detail of greater opti al path ap 
pears brighter, the zero order dif 
fraction maxima are covered by the 
foil, and the phase plate is annular 
in Shape; for positive phase contrast 
Ist to nth order covered, the foil 
covers the complementary area 

Contrast can be enhanced. still 
further in positive phase contrast by 
covering the zero order diffraction 
maxima with an absorption ring, a 
thin and partly transparent coating 
of metal 

Kor the transmitted light micro 
scope the phrase plate IS incorporated 
into the objective, making a “phase 
objective”, but, since the phase in 
nulus then lies in the illuminating 
path of ravs, reflection difficulties 
were experienced applying the 
method to incident-light microscopy 

For this and other reasons thé 
adaptation to the metallurgical mi 
Croscope Was simply to add a num 
ber of new parts These new parts 
were an annular diaphragm aperture 
ving in the front focal plane of the 
condenser “extra optical compo 
nents’, consisting of two lenses in 
troduced between the illuminator 


Continus don 13S 
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: DOW FURNACE COMPANY 


‘ Non-Shrinkable 
de Colonial No.6 


Hardening Die Steel having excellent machining properties. low 
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rming, 


hardening temperature. Popularly used for blanking punches and 


lies, gauges, bushings, and miscellaneous tools 


5%, Chromium Steel with 
minimum distortion in air hardening. Especially adapted for 
better wear and toughness in thread rolling dies, form and 
blanking dies, punches, knurls, gauges 


Die 
Air Hardening, High 


Carbon-High Chromium Steel. Free from movement in hardening 
combines high wear resistance and toughness for difficult jobs 
Your choice on trimming dies, shear blades, coining dies, rolls 


and mandrels 


High Carbon-Hig}! 


It pays to I uy by brand when the brand- Chromium Die Steel with outstanding resistance to wear. Can be 
name speaks for extra performance on the either air or oil hardened. Select this grade for laminat ine 


wear plates, slitting cutters, and forming di« 


job. As makers of First Quality tool steels 
exclusively, we say: buy Vanadium-Alloys’ steels 
by name—and get the values added to each 


omposition by our specialized process of 


An unusual O:! Harden 


ing Die Steel. Maintains keen cutting edges, excellent for punche 


manufacture values that are physical, 
measurable, and profit-making for you! 


taps, blanking die pinning to and ther 
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BOHER VALVES 


A new 48-page valve catalog, illustrating all types of 


Gasmaco valves for the process and gas industries, is 
just off the press. 


The Gas Machinery Company began a specialized 


service to industry in 1902, a service that includes not 


only valves but complete gas generating plants and 


industrial furnaces. 


Check your requirements with the valves pictured and 
described in this attractive catalog, or you may have 


special applications with which we can be of assistance. 
Write today for your copy of VALVES—Catalog A-205. 


THE GAS MACHINERY COMPANY Febricotors Erectors 


Gas Plant Equipment and 
16106 WATERLOO ROAD 


Industrial Furnaces 
CLEVELAND 10, OHIO THE GAS MACHINERY CO. (Canada), itd, 


HAMILTON, ONTARIO 
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and the image; and the phase plate, 
placed where the “extra optical com- 
ponents” form one of the images of 
the annular diaphragm aperture. 
The position of the phase plate is 
checked with an auxiliary micro- 
scope so that the image of the an- 
nular diaphragm aperture coincides 
with the image of the phase plate 
absorption ring. The authors prom- 
ise a later paper which will clarify de 
tails of the extra optical components 

Several metallographic specimens 
were studied and photographs were 
made to compare the bright-field 
and phase contrast methods of illu 
mination. Positive phase contrast 
was alwavs used, which means that 
the constituents that were higher 
were brighter. “Higher” refers to 
comparatively small differences in 
level, of the order of 10 to 50A 
It the differences are too great, a 
reversal of the phase-contrast nage 
occurs. By comparison, normal in- 
terferometer methods do not enable 
values lower than 200 to 300 A to 
be detected 

Comparisons were made for an 
unetched complex bronze, and an 
unetched ledeburitic toolsteel as 
cast, both at 500 


reveals several different constituents 


Phase contrast 


of the bronze invisible without phase 
contrast. The toolsteel has under 
gone a relief polish, which becomes 
more evident with phase contrast 

Two mic rographs at 500 = of 
pearlite in etched gray cast iron 
show structure differentiation better 
with phase contrast than without. 
Some of the details seem to be sharp 
ened by phase contrast, some suffer 
a little perhaps a matter of differ 
ence in elevation and focus 

In the micrograph of an unetched 
hype reutectic ¢ opper-oxygen alloy, 
the cuprous oxide particles under 
direct illumination are outlined by a 
sharp black line as a result of inter 
ference of light ravs reflected by (a 
the copper matrix and (b) the sur 
face of the cuprous oxide partic les 
standing out slightly in relief. With 
phase contrast the black outline be 
comes a bright white line, since the 
diflerence in paths of the two re 
flected beams is almost half a wave 
length, or 1500 A as determined by 
interferometric measurements 


Continued on p. 140 
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FABRICATED 


GREATER PRODUCTION “42a an 
AUTOMATIC PICKLE-WASH CYCLE 
for Valve Stems 


at A. SCHRADER’S SON 


Shown in the two photographs are Start-to 
finish steps of an automatic oval travel evcle 
for bright dips and washes of Schrader brass 
valve stems. The baskets (9” x 9” x 9” ) were 
made by Rolock from IS-S stainless steel to 
carry 75Tb. loads. This system replaced hand 
pickling and has greatly increased produc 
tion, lowered hour costs consid rably. 
Basket No. 1 is hoppe r loaded... Nos. 2, 3, 
show progressiv¢ positions thru tanks. At 
No. 6. bottom latch of basket has been auto- 
matically tripped, releasing load thru a chute 
to carrier... and at No. 7, bottom is closed 


This a typi al example ol Rolock cost reduce me equipment for 


handling metal parts thru finishing operations either heat or corro 


sion resistant baskets, crates, trays, retorts, mniuffles, tanks, sinks, ete 


Whatever your requirements 


SEND FOR CATALOGS B-8 (Heat Treating) or B-9 (Corrosion Resistant). 


by an air gun and is ready for reloading 
Some baskets have been in use for 9 years. 


Offices in: PHILADELPHIA, CLEVELAND, DETROIT, HOUSTON, CHICAGO, ST. LOUIS. LOS ANGELES, MINNEAPOLIS. PITTSBURGH 


ROLOCK INC. - 1222 KINGS HIGHWAY, FAIRFIELD, CONN. 


for better work 


Easier Operation, Lower Cost 
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Continued from p 13S 
In a mixed structure of sorbite 


troostite, bainite, and martensite in 


a quem hed steel, the phase contrast 

photograph reveals the martensitic 

structure more clearly but does noth 
CHACK ing for the other constituents 


Photographs of sorbitic structure 


1000 «, etched) in cold drawn wire 


BIMETAL show what seems to be greater reso 


i lution in the photograph with phase 


CONSISTENCY ’ contrast, although, of course, no in 


crease in resolution is theoreticalls 


As the resolution limit of the mi 
Is approac hed the cle pth 
of focus decreases so that extremely 
light metallographic etches must be 
used at high magnifications The 


BUTTER CONSISTENCY 


fore, give an apparently greater reso 
lution by increasing the elevation 
contrast in a necessarily shallow etch 


with this The addition of the phase contrast 


ADIUSTING SCREW : e method to the metallographic micro 
SILVER CONTACTS W t h e scope is not difficult since no spec ial 
*TRI-SNAP BI-METAL ASSEMBLY CS ing) ous objec tives are needed and the phase 
MOLDED CERAMIC BASE contrast plate may be readily re 


MOUNTING PLATE W. t Tri-Snap control moved from the optical train to make 


comparisons between the bright 


field and phase-contrast methods 


Product of Westinghouse Electric Corporation, " 
Meadville, Pennsylvania High-Temperature 


Westinghouse Tri-Snap’ thermostats in butter warmer compartments 


of household refrigerators permit storing butter at a temperature Strength of Aluminum- 


higher than that of the food storage compartment. Thus a housewife ; - 
sium Alloys 
can select a butter temperature that assures her the spreading con- Magne Y 


sistency she desires. The snap action, quick make-quick break, is 


- DIAGRAMS of composition Versus 
largely dependent upon precise Chace Thermostatic Bimetal. 


high-temperature stre neth, an im 


, portant question is the influence of 
The butter compartment is warmed by a molded wire resistor 


under the box. The crimping of the outer edges of the slotted 


temperature on the equilibrium otf 


the alloys especially at the lower 
bimetal element shortens the over-all length, placing the center temperatures of the range Thus 


section under compression. As the bimetal deflects due to the rise what is the relation between com 
and fall of ambient temperature, the “oil-can" effect of the distorted position, chemical structure of the 
center causes a sharp make-and-break contact with the resistor. allovs, and the character of — the 
Opening the gap between contacts lengthens the "off" period, hence change of high-temperature strength 
the spreading consistency may be controlled to the queen's taste. with temperature? In a pure metal 


or in an alloy of fixed composition 
Chace engineers, recognized authorities on temperature responsive the creep rate at a given stress in 
devices invite you to consult with them before designing your new creases with increasing temperature 


temperature actuated control. Our 29 types of thermostatic bimetal However, the corresponding behay 


are available in strips, coils, random long lengths and welded or ior of an alloy system is much mor 

brazed sub-assemblies. Write for our 32-page booklet ‘Successful mplicated. There is as yet litt 


Applications of Chace Thermostatic Bimetal. experimental material to an r thi 


question. Continued on p. 142 
* Lige st of “Effect of Temperature 

W. M. CHACE co. on the High-Temperature Strengtt 
Th on Sali Bi I, Q of Alloys in the Aluminum-Magne 
sium System”, by 1. I. Kornilov and 


1626 BEARD AVE., DETROIT 9, MICH. ikaden 
auk SSSK ol, Piles 
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and in any location 


REX HIGH SPEED STEEL és alarays the same. too 


Crucible’s REX High Speed Steels are the same no 

matter where or in what form you buy them. That's 
because their quality is thoroughly checked through 
every phase of manufacture... from melting to the 
last finishing operation. This persistent attention to 
Rex" High Speed Steels quality assures you that all REX High Speed Steel 

Peerless Hot Work Steels are uniform 
prone 2168 SPECIFY And it’s readily available. All Crucible warehouse 
ro-Mow ' . 
YOUR TOOL STEELS which are conviently located throughout the countrys 
n Tool Steel 

Sanderson Comten ae are well stocked with REX AA, REX M2 and other 

Alsttee! Die Steet BY grades of this quality brand. Next time you need high 
Airdi® 150 THESE speed steels, call Crucible 


Nu-Die V Die Casting Steel WRITE TODAY for the unique Crucible Tool Steel 


CSM 2 Mold Steel BRAND NAMES Selector, 9” diameter, in 3 colors — a twist of the dial (ut ~» 
La Belle" Silicon +2 


tells you which tool steel is best for your application 
Atha Pneu 


Address your request to Crucible Steel Company of 
America, Dept. MP, Oliver Building, Pittsburgh 22, Pa. 


CRUCIBLE| first name in Special purpose steels 
tine steelmaking TOOL STEELS 


F A EF TOO! 
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RUCIBLE STEEL COMPAN— STEEL SALES SYRACUSE, N. Y 


Weld it once and done 
no cracks, no porosity 


Lightweight, tough, high tensile steels have 
made it possible for truckers to haul heavier ARCOS A.W.S. 
loads with less dead weight —a decided economy. GRADE SPEC. 
No less important in saving time and money — 

Tensilend 70 E7016 
is the use of low hydrogen electrodes to weld 

Tensilend 100 E10016 
these steels. When you weld low alloy high ‘a teehee mean 
tensile steels—whether your requirements are Manganend 1M E9015 
tough or easy —Arcos Low Hydrogen Electrodes Manganend 2M E10015 
will consistently produce sound welds. . . welds Nickend 2 E8015 


that are free of cracks or porosity. There is no Chromend 1M _ E8015 
reworking of such welds—no chipping or re- Chromend 2M E9015 


welding to add more time to the job. The ability 
of Arcos weld metal to stand up in tough serv- 
ice —such as the strain on truck bodies of 
heavy loads or the impact of sudden stops and 
starts—is the result of high standard quality 
controls in the manufacture of Arcos electrodes. 

Send for the free Arcos booklet, ‘The ABC's 
of Welding High Tensile Steels’’. Arcos Corp., 
1500 South 50th Street, Philadelphia 43, Penna. 
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Strength of Aluminum- 
Magnesium Alloys 


Continued from p. 140 

The authors state they have estab 
lished in their previous work that in 
an alloy system exhibiting limited 
terminal solubility, the maximum 
high-temperature — strength — within 
a certain temperature interval 
occurs in the region of maximum 
saturation of the solid solution. The 
temperature interval for which this 
rule holds is different for different 
alloy systems and depends on. the 
melting temperatures of the alloys 
and component metals, and on the 
simpli ity oF complexity of the con 
stitutions of the solid solutions. With 
mcreasimg te mper iture the maximum 
in strength at the limit of solid 
solubility gradually fades away; ac 
celeration of diffusion at high tem 
peratures leads to the solution of the 
excess phase for increasing solubility 
with te mperature or to the for 
mation ol CACESS phases for super 
saturated solid) solutions Under 
these conditions, Bochvar's solution 
precipitation mec hanism of softe ning 
comes into play However, this 
leads to the necessity of eliminating 
this mechanism, not on account of 
heterogenization of an alloy, but be 
cause of stabilization of the consti 
tutions of the solid solutions 

These fundamental factors deter 
mining the high-temperature strength 
of allovs must cause a change in 
the character of the diagram of 
composition versus high rature 
strength for limited solid) solutions 
as the temperature increases. There 
fore, it is not sufficient to consider 
only the external, geometric features 
of the constitution diagram The 
authors showed in LO5L that for the 
limited solid solutions in the alumi 
num-magnesium system, the charac 
ter of the change with temperature 
of the diagram of COMPOSITION Versus 
high-temperature strength was quite 
unusual. 

Cree P data were obtained using a 
centrifugal testing machine, and the 
data were reported as the time re 
quired for a certain degree of bend 
ing to occur at constant temperature 
and initial stress. At 200° ¢ 390 
F.) and a stress of 2330 psi, and also 
at 300°C, (570° F.) and a stress of 
1140 psi., the maximum time was 
observed tor the composition corre 
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Strength of Aluminum- 
Magnesium Alloys 


sponding to maximum solubility of 


the solid solution, 3 and 6% magne 


sium respectively At 350° C. (660° 


F.) and a stress of 450 psi., the max 
imum time was at 6% magnesium 
although the maximum solubility is 
more than S% at this temperature 
At 400° ( 750" I and a stress of 
240 psi the maximum time occurred 
for pure aluminum 

his change in behavior with in 
creasing temperature is understand 
able when it is recalled that at a 
given temperature a solid-solution 
alloy is closer to the solidus line the 
richer it is in magnesium Thus, a 
similar effect has been observed in 
the nickel-chromium system \t 
S00" ¢ 1470" | the maximum 
high temperature strength is at 36% 
chromium, which is the limit of solid 
solubility, while at 1100" ¢ 2010" 
F.) the maximum is at 30% chro 
mium and the solubility limit is 40% 

The data on the aluminum-mag 
nesium system show that the effect 
of temperature is so pronounce d that 
the compositions of lowest and of 


highest strength are interchanged 


with ch mge temperature 
A. Guy 


Machinability of 
Leaded Steels” 


HE PRESENCE of soft sulphide in 
clusions in steel materially 
enhances its machinability, while 
the presence of hard silica or alumina 
inclusions impairs machinability by 
increasing tool wear For best ma 
chinability the sulphide inclusions in 
a free-machining steel should be 
small and uniformly distributed 
throughout the mass of the steel. 
Lead inclusions have greater 
effect. improving machinability 
than sulphide inclusions, Further 
more, the presence of up to 0.3% 
lead in a steel appears to have very 
little effect on mechanical proper 
ties, response to heat treatment and 
resistance to Corrosion \ relatively 
high percentage of sulphur, on the 
other hand, tends to impair ductility 
Continued on p l44 


* Digest of “Metallurgical Aspects 
of Machinability of Steel”, by W. I. 
P ump yhre Welde October lDecem- 
ber 1952, p. 85. 


When you want 


to lick corrosion 


for longer equipment life 


Getting good corrosion resistance starts with a base metal of 
desirable characteristics. However, maximum equipment life 
can be assured only when the welds possess the same cor 
rosion resistance as the base metal 


ARCOS STAINLESS ELECTRODES are designed to deliver 
the results you need on a// your welding jobs. Regardless of 
the requirements, there's a wide selection to provide the 
best suited electrode for every application. Because each is 
backed by Arcos quality controls, you have complete assur 
ance of physically, chemically, and metallurgically sound 
weld metal. That means longer-lasting welds 


less time 
and fewer dollars for maintenance. Write for your free copy 


of ‘What Electrode Would You Use?” 


Arcos Corporation, 1500 South SOth St. 
Philadelphia 43, Pennsylvania 
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J-M BLAZECRETE 
speeds refractory repairs... 


That’s why it pays you to use this 


hydraulic setting refractory for temperatures to 3O00F 


REPAIR old refractory linings—or 
build new ones—quickly and eco- 
nomically with Blazecrete*. For trow- 
eling, just mix Blazecrete with water 
as you'd mix ordinary concrete... 
then slap-trowel it in place. 


When gunned, it adheres readily 
with a minimum of rebound loss. 
Fither way, Blazecrete goes on fast 

without laborious ramming or 
tamping. And Blazecrete linings last. 


Three types of hvoraulic-setting 
Blavecrete are avaiable. All harden 
on air curing, do not require prefir- 
ing. They are furnished as a dry mix 

. can be stored sately tor use as 
needed. 

3X BLAZECRETE—lor temperatures 
through 4000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 


*Reg U.S Pat. Off 


Whether you gun it... 


or slap-trowel it... 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—For tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 4X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE— lor temperatures 
through 2000F. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 


Send for Brochure RC-28A on Blaze- 
crete and its Companion material, Fire- 
crete*... the hydraulic setting castable 
refractory tor making 
special shapes and lin- 
ings. Write Johns- 
Manville, Box 60, New 
York 16, tn 
Canada, 199 Bay St., 
Toronto 1, Ontario. 


Johns-Manville BLAZECRETE 
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BUILDS BETTER REFRACTORY LININGS 


Machinability of 
Leaded Steels 


Continued from p. 143 
toughness, resistance to fatigue, and 
resistance to corrosion. 

The precise function of lead in 
improving the machinability of steel 
is not known with any degree of cer 
tainty A leaded steel gives shorter 
and more curly chips than a lead 
free steel. It is generally considered 
that the greater chip curl and the 
reduction in the amount of heat gen 
erated during removal of the chip 
are due to the reduced friction be 
tween the chip and the tool caused 
by an ever-present and continually 
replenished thin film of lead on the 
machined surface of the stock. In 
support of this explanation Wragge 
has pointed out that cutting oils con 
taining the usual small proportion of 
fatty acids tend to show an increas 
ng ace umulation of lead soaps atter 
prolonged use, indicating that some 
reaction has occurred between the 
lead on the surface of the machined 
stock and the free fatty acids 

Schrader has shown that the co 
efficient of friction, under dry sliding 
conditions, Is lower for a leaded low 
carbon steel sliding over hardened 
high speed steel, than for the same 
steel when free from lead. These 
results indicate that at certain ma 
chining speeds there will be less 
frictional drag between chip and 
tool during the dry machining of 
leaded steels than of lead-free steels 

The improvement in mac hinabilits 
would thus seem to be due to the 
fact that the lead acts as a form of 
lubricant and so minimizes wear of 
the tool and reduces the heat gen 
erated during chip formation Also 
the lead inclusions in the steel act 
as chip breakers and destroy the 
continuity of the ductile matrix 

lo summarize, the machinabilits 
of a leaded steel is consice rably su 
perior to that of a high-sulphur free 
cutting steel free trom lead but of 
the Same basic composition Thus, 
for example, if the machinability 
index of a free-cutting steel having 
a high sulphur content but contain 
ing no lead is 12, then the machin 
ability index of the same steel, in 
the same condition but containing 
0.2% lead, is generally about 15. Up 
to 3% lead does not seem to increase 
the steel’s corrodibiltty 
Manyorie Hystop 
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New multiple DANIELS 
PLATING BARREL unit 
designed to handle 
small lots of work eco- 
nomically. Individual re- 
movable tanks allow 
plater wide range of 
plating, pickling, or 
cleaning applications. 
Send for complete de- 
tails on this and other 
plating equipment. 


DANIELS PLATING BARREL & SUPPLY CO. 


MANUIACTURERS ond DISTRIBUTORS 


Electroplating and Polishing Equipment ond 


Supplies 
129 Oliver Street, Nework 5,6. J. © Tel. MArket 3-7450 


MANHATTAN 


Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your *pecitic 
material removal problems 


Foundry Snagging—Billet 
Surfacing—Centerless Grinding 
Cutting and Surfacing concrete, 

granite, and marble 
“*Moldiscs”’ for rotary sanders 


Grinding and Finishing 
stainless steel welds 


Bearing Race Grinding 
and Finishing 
Finishing Tools and Cutlery 


Cutting-off—Wet or Dry Bars, Tub 
ing, Structurals, etc. Foundry Cutting 
standard and reinforced wheels 


Grinding Carbide Tipped Tools 
© 
Write to Abrasive Whee! Department 


Raybestos-Manhattan, Inc. 


MANHATTAN RUBBER DIVISION 
$2 TOWNSEND ST. + PASSAIC N. J. 
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If you're working on the produe- 
tion cost angle metal-working 
plant. or foundries, consider the 
20th Century triangle . abrasive 
toughness, economy, longer wear 
and highly uniform quality 

Our new catalog will give vou 


more details, 


THE CLEVELAND Pa & 


836 East 67th Street, Cleveland 8. Ohio 
Howell Works. Howell, Michigan 


One of the world’s largest: producers of 
quality shot, gritand powder — Hard Iron 
Normalized Cut Wire Cast Steel 


Copryoghted trade 


BARREL 
FINISHING 


F YOU PRODUCE PAR: 
HAT REQUIRE FINISH) 


This amazing 22-page booklet 
is guaranteed to open your eyes! 
Gives latest, up-to-the-minute 
facts — figures — photos on ad- 
vanced barrel finishing. Shows 
how single unit installation re- 
places from 2 to 12 men—sav- 
ings up to 95°) on almost all 
types of parts from large cast- 
ings to small intricate parts. 

Investigate today! Send for your 
FREE copy of Booklet No. J.7 
toda) 


Gre Sypersheen 


AMERICA'S LARGEST MANUFACTURER OF ADVANCED BARREL 
HINISHING EQUIPMENT — MATERIALS AND COMPOUNDS 
ALBERT LEA, MINNESOTA 


LIST NO. 75 ON INFO COUPON PAGE 


@ Economical 
@ No Change in Direnvicn 
@ Corrosion Resistant 
@ Perfect Uniformity 
@ Non-Technical 


The Black Oxide Finish That 


Penetrates lron & Stee! Surfaces 


PURITAN MANUFACTURING CO. 
WATERBURY, CONN. 


4 
Fs) 
YA 
— CAN USE IT 
th 
persuasive 
abrasive 
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| 
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for all 
industrial 
requirements 


for de-greasing — pickling 
anodizing — plating 
materials handling 
small-parts storage 


of any size and shape — 
any ductile metal 


by 
THE C. O. 


MFG. CORP. 
28 Pequot Road 
Southport, Conn. 


BARNABY MFG. CO. of Bridgeport, 
. Conn., reports: “Our close proximity to 
Electric salt water has given us problems in rust 
Immersion [ete prevention for many years. We hove 
experimented with many black oxide 
Heaters finishes but none has proven as success- 
y ful, safe, and inexpensive as DU-LITE— 
our tools have better sales appeal—our 
volume has been on the increase ever 
since we started using this modern, 
PICKLING progressive oxide finish.” 
& PLATING Depend on Du-Lite, the metal-finishing 
SOLUTIONS specialists, for the most efficient and 
economical cleaners, black oxide fin- 
Totally inert to all acids at any concen- ishes and phosphate coctings. Write for 
tration except hydrofluoric full details on: 
Sizes: 1000 to 10,000 Watts Du-Lite Black Oxide for Steel. 

PYROSIL, Inc. 3-0 Black Oxide for stainless steel ond 

CUYAHOGA FALLS, OHIO malleable iron. 
SD Compound for removing occluded salts 


Phosteel and Phospray for phosphatizing 
steel, iron or zinc 

Du-Lite Non-Acid Black Oxide for copper 
and copper alloys. 


Dynakleen for bright cleaning all metals 

Kwikseal and Proctoil water displacing oils 
Or send us samples of parts and we will 
process them for your approval 


BRIGHT GOLD S 


DU-LITE CHEMICAL CORP. 


PLATING | BRIGHT GOLD PR 
without scratch FOR INDUSTRIAL 'ROCES 
brushing or DECORATIVE USES wo 


Exceptionally hard deposits — twice 
the hardness of conventional 
gold plating Address 


Company 


Operates at room temperature re City 
quires absolute minimum control. 


Excellent metal distribution and 


= 
“throwing power.” rD) t 
SEL-REX PRECIOUS METALS, INC. Du-Li e 
Dept. BB, 229 Main Street . : 
Belleville 9, N. J METAL FINISHING SPECIALISTS 
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PROD ‘ ul t 
“AL Sales 
Sist 0 | | 
EQUIPMENT 
VAPOR DEGREASERS 
METAL PARTS WASHERS 
STEAM CLEANERS 
HOW TODO. CO Ne 
7 
Write for compicte 
| 


Got a Problem? 


_INGiFaco 


HAS THE ANSWER! 


With skill and ingenu- 

» NARACO engineers 
designed this fuse rack to 
answer the difficult prob- 
lem of perfectly plating 
nozzles and _ ventricles. 
Need help? Call your 
NARACO office today. 


CO 
a, RACK CO. NATIONAL RACK CO. IMPERIAL RACK CO. INDUSTRIAL RACK CO 


03 W. Root St 179-181 Madison St 1109 E. Stewart Ave 3462 San Fernando Rd 
Chicago, Iilinois Paterson, N. J Flint, Michigan Los Angeles, Cal. 
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FABRICATED MONEL 
¢ Hairpin Hooks * Sheet Crates 
Steam Jets Chain 
¢ Mechanical Bar, Tube and Coil Picklers 
THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3728 OAKWOOD AVENUE + YOUNGSTOWN 9,0OHIO 


Salt Bath Furnaces 
FOR.... 


BATCH 


CONVEY ORIZED 
TYPE 
WORK 


ALUMINUM 
BRAZING 


UPTON ELECTRIC FURNACE CO. 
16808 Hamilton Avenue 
Detroit, Michigan 
Phone: Diamond 1-2520 


BLACK! 


. « for Blackening 


HEAT TREATING! 


Carburizing Salts 


Single or Double Bath Pro- 
cess to meet Any Require- 


* 
Neutral Salts 
Faster, more Uniform 

Blackening 

* 


* Tempering Salts 


Quality Control Formula 
gives Efficiency of Produc- 
tion Faster more fluid baths! 
* Uniformity of Blackening 


Free washing! 
Guarantees Economy 


Send for FREE Literature on Swift BLACK 
ond Cleaning Compounds TODAY! 


INDUSTRIAL CHEMICAL COMPANY 
CANTON CONNECTICUT CANTON CONNECTICUT 


Send for FREE Literature TODAY! 


METAL PROGRESS, PAGE 14s 


INDUSIRIAL CHEMICAL COMPANY 


TurBO TUBE 
The economical 
efficient agitator for 
* Quench Tanks 

* Salt Baths 
+ Plating Tanks 
+ Pickling Tanks 


+ Subzero Coolants 
+ Waste Treatment 


A high-speed marine- 

type propeller, located 

at base of bend, pro- 

duces strong agitation 

of mix, upward and horizontally out of 
bend. 


CHEMINEER, INC. 


511 W. Second Street . Dayton 2, Ohio 


| | 
1] 
the most advanced 
at | TYPE | 
WORK 
es | | 
: 
| 
| 
| 
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| 
| 
| 
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HEAT TREATING 
FURNACES 


INDUCTION HEATING EQUIPMENT 


Megocycle Tube Type Machines 


Soldering Brazing Bombarding 
Annealing * Hardening 


jard—?2,4,10,.25 KVA: Custom—to 100 KVA 


HEAT TREATING INDUSTRY 
Since 1930 


@ Complete Service 
on Control Equipment 


CIRC-AIR NICARB 


(CARBONITRIDING) 

oO 
Specially Engineered 
for 
Your Particular Needs 
. 


GAS ¢ OIL © ELECTRIC 


@ Thermocouples 


@ Protection Tubes 
@ Charts and Lead Wire 


THE CLEVELAND ELECTRIC 


LABORATORIES COMPANY 


- Powerful - Reliable 
for Challenge Comparison—Value * Quality * Price 
Every Heat Treating Design * Appearance 
i Free Trial Rur f Your ‘ le Parts 
CONTROLLED Since 1930.. in 
ATMOSPHERES 
Iudustrial Electronces Company 
* 
CIRC-AIR DRAW 
FURNACES | the 
DEMPSEY 


FURNACES 


GAS, OIL AND ELECTRIC 


BATCH CONTINUOUS 
ATMOSPHERIC - RECIRCULATING. 


PUSHER — ROTARY HEARTH — 
CONVEYOR — RADIANT TUBE - POT 
CAR-BOTTOM- ALUMINUM REVERBS. 


‘Teilored by Dempsey” 


DEMPSEY FURNACE CORP. 
Springfield 1, Mass. 


RIT 


. HEAT AND CORROSION Alloys 


Fahrite is used for 
Rails © Trays @ 
Carburizing Boxes ¢ 
Retorts © Chain 
Solution Pots 


Rollers © Muffles 
Radiant Tubes ¢ 
many other product: 


SPRINGFIELD, OHIO 


THE OHIO STEEL FOUNDRY CO. 


Plants ot Lima and Springfield, Ohio 


ENGINEERS 


FOUNDERS 


FABRICATORS 


METALLURGISTS 
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| 
E. 66 St. 
Ohio | 
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MOUSTON, TEXAS 
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PUT 
GET THE HEAT TREATING 
CONTAINERS YOU WANT! 


Tell Engineers your particular parts you 
are heat treating furnace eapacity—cyele, ete. With str broad experi- 
ence and production facilities we can supply ba«Kets, trays, fixtures, 


Chicago 39, Ill. 


me QUENZINE STORY 


ced, available carbon 
Pn can tun “repl t alloy tee when 
qu —Reacor 
Que 
Qu ENZ INE 


fast inexpensive way to expand your 
plant facilities. Choose from 27 Models 


For Instance: 1. You save time and money by keep- 


~ ing heat treat jobs for small parts 
oes | in plant 
2. It's easy to establish a new depart 


ment at small cost in proportion to 


benefits which result. 
3. Cooley heat treat furnaces pay for themselves 
through savings in time and subcontracting costs 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 
ELECTRIC MANUFACTURING CORP : 


0 . 1406 leveland 11, Obi 
30 SO. SHELBY ST. INDIANAPOLIS, IND 
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EXPLOSION COMBINATION | | 
GAS and OIL 
BURNER 

for 


HEAT TREAT @® Model DA Mixers @ Accessories 
FORGING 


MELTING @ Western Safety Valves @ Inspirator-Mix Burners 
Our burners afford fuel savings, complete 
combustion (11'4% CO» Orsat), controlled 
atmosphe.e, complete heat 
ranges. Simple i lati and control 
Rapid conversion from gas to oil. Also £> @ Custom Built Equipment 
patented refractories in special shapes. 


Destgued FORYOUR SPECIFIC REQUIREMENTS 


@ Motor-Mix Burners @ Flame Retention Nozzles 


@ injector-Mix Burners @ Blowers 


@ Multiport Burners 


Free descriptive literature on request 


Ra-DIANT 
PRODUCTS CO. WESTERN PRODUCTS, Inc. 


1413 W. Tuscarawas Street sm General Office 549 W. W 
Box 729 Canton, Ohio New Castle, Ind. ' — Chicago 6, Il. 
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| 
Fixtures 
ca by 
carburizing boxes, retorts.or furnace parts to exactly meet your needs we 
cconomically too! Send foPNijterature, 
Representativ rincipal Cities 
— 
Stanwood Ctpotalion 
4817 W. Cortland St. a 
LIST NO. 12 ON INFO. COUPON PAGE 157 
WITH ELECTRIC HEAT TREATING Linas 
STORY other Beacon Brand 
LIST NO. 87 ON IN(O CO LIST NO. 29 ON INF JPON PAGE 1 
, LIST NO. 80 ON INFO. COUPON PAGE 157 LIST NO. 93 ON INFO.COUPON PAGE 157 


BELLIS 


@ 35 vears experience design- 
ing and manufacturing 
Salt Bath Furnaces. 


® Originators and pioneers of 
ELECTRODE FURNACES 
including these patented 
features: 
1. Water Cooled 
Electrodes 
2. Starter Coil 
@® Salts for all heat treating 
applications (300 to 2300F. 
supplied by the CROWN 
CHEMICAL DIV. 


: THE BELLIS CO. 
BRANFORD, CONN. 


} hearth, 


meters 


A complete summary of Hays products applicable to 
processes such as annealing, brazing and calorizing. 

Scope includes various methods of firing (under- 
\ fired, overfired, 
oil), and 
slab heating, etc.) 
Hays complete 


high and low pressure gases and 
portable gas analyzers and automatic CO 


liquids), able 
recorders are covered, 
Write for bulletin 51-750-51 


cont 
furnaces 


sidefired), fuel burned (gas, coal, 
of furnace ‘continuous, rotary 


line of draft gages, flow gages and 


Plan to Attend 


the 


METAL 
SHOW 


Cleveland 


October 19 to 23 


1953 


PYROMETER 
SUPPLIES 
Control Temperatures 

More Closely 
Reduce Cost Save Time 


Catalog No. 5 shows you hou 
Get your free copy today 


eThermocouples « Protection Tubes 
«Thermocouple Wire «Lead Wire 
e Insulators Terminal Heads 


Low prices for top quality 
Prompt shipment from stock 


ARKLAY S. RICHARDS CO., Inc 
74 Winchester St. 
Newton Highlands 61, Mass. 


e 
MINUTE PARTS 10 


LIST NO. 40 OWN 


DETROIT'S BETTER 
HEAT TREATER 
= 
TORR 
OFFERING FACILITIES FOR: 
1, ALUMINUM-cap. 500,000% PER ao. 


3. BRIGHT HARDENING or 
STAINLESS STEEL 


ALL t¥PES OF HEAT TREATING CAN 
®t PONE BETTER BY 


STANDARD STEEL TREATING CO. 
3467 LOVETT AVE. DETROIT 10, MICH. 
Phone TAshmoo 5-0600 


thing .. DOING IT BETTER 


Whether it's the treating of your rough forg- 
ings, castings and bar stock, or your finish- 
machined parts, you can depend on Lakeside 
to do it better. From the unbiased, scientific 
recommendations of your Lakeside metal- 
lurgists; through the perfected, fully mecha- 
nized, electronically-controlled processes to 
instrumented, precision testing; Science di- 
rects every step. No chance for guesswork, 
or human error. Only with the finest, mod- 
ern facilities can you be assured of highest 
' steel treating quality. 


4 S418 LAKESIDE AVE, CLEVELAND 14, OHIO HENDERSON 19100 
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suriace hardening steinless 


whet tt is .. whet dees .. bow works Lindberg Steet Treating covering in. 
how you sen vse it. dustriol from coast te coost, with 
Write todoy for your copy of this 24-page plonts im Rochester, Chicage, $t. Lewis ond 
booklet. Specific subjects discussed include los Angeles, now to Malcomixe 
pretreating the stewh .. . selective Mo! for its customers, Fer particulars coll your 
cone depth. . . weer resistance cearest Lindberg plant. 
« resistance passivation of STEEL TREATING COMPANY 
Malcomited steels. Chicago 222 Phone: 
A special “eose history’ section shows St. 15, Missourl, 650 
how astionglly known manufacturer ore Toyler, Phemm Pireside Les Angele: 23. 
ifying Mal mizing or the rte 2°10 Senet 


herdening of steals, 
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BENDERS-CUTTERS moors 


FOR BENDING ALL KINDS OF MATERIALS up to %'«4 


GREAT 
SAVINGS al #5HDSB 


Also build 4 
AIR 


\ 

iilustrated above are a few of the 
many forms that can be produced 
efficiently on the Multiform 

Ih} Bender, using the standard tooling 

WRITE TODAY FOR 

FULL INFORMATION 


J. A. RICHARDS CO. © 913 N. Pitcher St. © Kalamazoo, Michigan 


Radically Different 


Steelweld metal-cutting shears are entirely new with advantages never 
before possible. Revolutionary pivoted-blade travels in circular path and 
overcomes handicaps of ordinary guillotine-type shears. No slides or 
guides to wear and cause inaccuracies. Many other important features. 
Complete line machines for shearing metal up to 20 feet long or in 
thicknesses to 1-1/4 inch. 


FEATURES GALORE Not only are these machines easier to operate but their design assures smooth 
All-welded solid one-piece frame. straight cuts to hair-line accuracy for years of operation. Their construction 
Electric foot control. is extra heavy, and all modern features are incorporated to provide for ease 
Fast Micro-Set Knife Adjustment of operation, minimum maintenance and long life. 

Deep throat for wide slitting. WRITE FOR CATALOG No. 2011. 


Lift-up Back Gauge. THE CLEVELAND CRANE & ENGINEERING co. 


5939 East Street «© Wickliffe, 


LIST NO. 59 ON 
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If your product or plant must handle sulfuri« mitre 
phosphoric mised acids or acid-salt solutions 
you can profit by using Hlium 


More than 30 years of use in critical processing operation 
have proved Hlium unsurpassed in handling these hight 
corrosive acids both Liquids and gases at all 
concentrations and temperatures. addition, 
serves to resist erosion and heat equally well 


Ideal for use in the drug, dairy, chemical and foud on 

dustries because it lends itself so to sanitary 
construction. Other outstanding uses have been tound 
in petroleum processing, ordnance work rnd man 

marine applications 


This is Hlhium welded 
tubing. Easily bent and 


Available in castings up to 575 ts easily 
flared to exact toler 


and welded. Samples for testing and investigation will be 
ances, itretams a bright sent upon request 


finish in service write for Bulletin 651 for Complete Data 


THE, JLLIOM TcOoRPORATION, Freerort, 
Mokers of Special Alloys and Quality Castings for Industry 


WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


DON’T GET 
BEHIND IT- 


PREVENTABLE 


TUBING ROLLS 


AND 


FORMING ROLLS 


© write for your Design Imagineering Folder 


mn company letterheads, pl 
To Your Specifications or Ardcor Design ee 


— for all makes of machines RIGIDIZED METALS Fi 


ARDCOR ROLLER DIES @ ROLL FORMING MACHINERY © CUT OFF MACHINES 


American ROLLER oe CORPORATION 


20680 St. Clair Avenue Cleveland 17, Ohio 


68277 Obie 3, N.Y 

Worehouses & Sales Representa 
Pri 
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USE OUR 


HOEGANAES 
SPONGE IRON POWDER 


for 


Powder Metallurgy 
Fabrication 


and other 


Wctallurgical Purposes 
EKSTRAND & THOLAND, Inc. 


441 Lexington Avenue 
New York 17, N. Y. 


NO 63 


ON INFO.COUPON PAGE 157 


BERYLLIUM 
COPPER 


BRONZES + ALUMINUM 
COPPERWELD SILVER PLATED WIRES 
OTHER NON-FERROUS 


rounn WIRE 
for 


SPRINGS 
FORMS 
ELECTRONICS 


SPECIAL PURPOSES 


LITTLE FALLS ALLOYS 


INCORPORATED 
189 Caldwell Ave. + Paterson 1, N. J. 


LIST NO. 66 ON INFO-COUPON PAGE 157 


WHITELIGHT 


your comprehensive independent 
seurce of magnesium elioy 
Tubes @ Rods @ Shapes @ Bars 
Hollow Extrusions @ Plate Strip 
@ Pipe @ Wire @ Welded and 
Riveted structures and aessembiles 


WHITE METAL ROLLING 


& STAMPING CORP. 
82 Meultrie St., Breeklyn 22, N.Y. 


Sales Office 
376 Lafayette St., New Yerk 3, N. Y. 


LIST NO. 67 ON INFO-COUPON PAGE 1° 
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MAURATH 
MANUFACTURERS®* PROCESSORS 


OF STAINLESS 
AND HEAT RESISTANT 


ARC WELDING 
ELECTRODES 


AUTOMATIC WELDING 


ALL ANALYSES—COATED, 
STRAIGHTENED AND 


degree of accuracy, from ferrou 
ferrous metals. Write for Catalog N 


GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 


= ALUMINUM. 
EXTRUSIO 
| — SPECIRIG 
—_ \\ 
| 
warm 
4 HIMMEL BROTHERS CO. ‘ 
_ AVENUE 
\ 
| 
TN NIN JPON PA 
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MOntrose 2-6100 \ 
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\ 
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Up 
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IF SO... 


. | | 
Use Atlantic Fluxes || Do you have trouble. RUST: LIC 
ALUCO... | 
Por dexgasifsing and purifying 
|| || AQUEOUS svsTEMs 
ry and crucible-tspe furnaces. | 
\LUCO'S' Milling HYDROSTATIC TESTING 
mold castings. | Reaming | Rust 
tor Femi Drawing Fire Hazards 
\LUCO ‘GR’ | the new high temperature | Toxicity 
| | || heat, corrosion-resistant Dermatitis 
- Atlantic Chemicals&MetalsCo. | | || alloys and stainless Washing 
1921-27 NORTH KENMORE AVE. steels? 
CHICAGO 14, TLEINOES, | ODUCTION SPECIALTIES, 
| 755 BOYLSTON STREET : 


BOSTON 16, MASS 


Call or write for partic- 


Alexander | ulars concerning the ! Cut Costs With 
SHEET METAL TESTER unique coolants SUPER | EE 


DRAW. Far better finishes Cutting Oil Chart 
and greatly increased 


Use this free cutting oil chart as o handy 
Determines tool life have been ob- guide to production costs and to more effi- 
workabilit cient machining operations. 
y tained with these products Steel and nonferrous metals are charted 

of ferrous, b , tal with the proper cutting oi! for many appli- 

" y many arge metai- cations. Shows you 
non-ferrous and h how to use lubricants, 
fine metal sheets working firms over the sulphurized or com- 
and strips to point of fracture. last ten years. ouaiiuinewens 


pressure additives, for 
all operations. 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 


3401 W. 140th 8t., Cleveland 11, Obie 


PON PAGE 157 


Reading—accurate to 0.0004”... . 
Write for Catalog HANGSTERFER’S 


LABORATORIES, Inc. 
J. ARTHUR DEAKIN & SON 21 Cooper St. :-: Woodbury, N. J. 
150-28 Hillside Ave. + Jamaica 2, WN. Y. 


Thermocouple Checking Metallurgical Experiments # 
Automatic Type Atmosphere Annealing 


HIGH FREQUENCY 


ee ee Tube Types — 2000-5000” F. Powder Metallurgy 
Box Types — 2000-3000’ F. Hardenability Test 
Heat Treating Combustions 
Salt Bath Tempering Carbon & Sulfur Det. 


Melting by Carbon Arc 


High Frequency Fusion BOX TYPE FURNACES 


-BODER SCIENTIFIC COMPA 


MELAI 
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KRENTEON 


MICRO 
HARDNESS TESTER 


Applies 1 to 10,000 gram loads 
Write for Bulletin 

Kent Corre LABORATORIES 

PEEKSKILL NEW YORK — 


accessories 


U-TYPE WELL TYPE * DUAL TUBE 


FLOW METERS 
DRAFT GAUGES 


For measuring pressure, 
vacuum and differential pres- 
sure of liquids and gases. 


Also a complete line of 


ASK FOR CATALOG C.-12 


| THE MERIAM INSTRUMENT CO. 


10932 MADISON AVE. 
CLEVELAND 2, OHIO 


@ U-TYPE MANOMETER 


LIST NO. 53 ON INFO COUPON PAGE 157 LIST NO 


48 ON INFO.C 


)UPON PAGE 157 


SOLVED ith... 


“MAC” MULTI-METHOD EQUIPMENT 


Electrical Equip- 
ment for rapid and efficient demagnetizing of 
steel bars and tubing. When used with “MAC 
Multi-Method Equipment, inspection and de- 
magnetizing can be done in a single operation 


“MAC” MAGNETISM DETECTORS 


FOR DETAILS 
WRITE: 


METAL PAGE 


PROGRESS 


156 


MAGNETIC ANALYSIS CORPORATION 


42-44 Twelfth Street — Long Island City 1. N.Y. 


Electronic Equipment for non-destructive produc- 
tion inspection of steel bars, wire rod, and tubing for mechanical faults, variations in 
composition and physical properties Average inspection speed 120 ft. per minute 

Over 50 steel mills and fabricators are now using this equipment. 


Electronic 


Instruments for production sorting 
both ferrous and non-ferrous mate- 
rials and parts for variation in compo- 
sition and physical properties 


Inexpensive pocket meters for indicating residual 
magnetism in ferrous materials and 


arts 


HERE’ 
HELP 


for your 
engineer- 
recruitment 

problem 


Engineers’ Joint Council 
and The Advertising Council 
offer free, expert help to 
advertisers promoting engi- 
neering as o career. 


A booklet has been prepared 
by The Advertising Council in 
cooperation with the Engi- 
neers’ Joint Council to help 
you in recruiting engineers for 
the future. 

1. It tells you what the problem 


is and the important part you 
can play in solving it. 


N 


. It outlines the advantages of 
an engineering career to 
help your company develop 
advertising appeals. 


4. It informs you as to the cur- 
rent activities of industry in 
the education and recruit- 
ment of engineers. 


4. It offers specific suggestions 
as to what you can do (from 
present manpower). 


5. It provides material that you 
can use in your own local 
and national programs. 


Many companies are using this 
booklet today. They say that it 
helps in orienting their engi- 
neer-recruitment advertising to 
industry-wide recruitment pro- 
grams. Send for the booklet 
now. Address: The Advertis- 
ing Council, Inc., 25 West 45th 
St., New York 36, N.Y. 


This space contributed by 


American Society for Metals 


i. will become pot D MECHANICS 
} daily routine: We become EMISTRY 
large jobs will follow: Extensive facilities. 
S T| sam TOUR & co. we 
\ Ghd Development Bld TES 
1 
7 
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If you want to perform 
Tensile or Brinell testing operations 
quickly and simply — contact 


Detroit Testing Machine Company 
9390 Grinnell Ave. + Detroit 13, Mich. 


NOTCH-COIL RINGS 
SILVER BRAZING 


L-M predetermined ring sizing speeds 
assembly work! Rings and preforms fit 
quickly and accurately on parts to be 
joined. THERE IS NO WASTE! ! 


Regardless of what your joining and silver 
brazing operations are it will pay you to 
consider L-M Silver Brazing 
nufacturer and cetal available wu rr est 
FREE VALUABLE BRAZING 
PRODUCTION DATA 
WRITE. PHONE OR WIRE TODAY 


LUCAS-MILHAUPT 
ENGINEERING CO. 
5051 S. Lake Dr., Cudohy, Wis. 


Preform 


for rapid, accurate, non-destructive 
THICKNESS MEASUREMENTS 
and FLAW DETECTION from one side 


AUDIGAGE® Thickness Testers 
Ranges: 0.020" to 4°, and 0.060" to 12 
AUDIGAGE® Ultrasonic Micrometer 


Direct-reading: Special ranges as required; 
Accuracy as high os 0.25"... 


CRYSTALS: stondord and special mountings; internal 


ground returns; high-temperature operation. 


FAIRFIELT 


Literature 
4 


AVE: 


on Request 


The complete line of GARDSMAN tempera- 
ture controllers made by WEST includes On- 
Off Controllers, High Limit, Proportioning, 
Three Position, Program, Portable Tempera- 
ture, and Stepless Controllers 

Gardsman instruments are famous for 
reliability and precision throughout the in- 
dustries of the world... the magnetic ampli- 
fier principle eliminates all adjustments 
and tube replacements 

Write today for detailed Bulletins. 


WEST.4... 


CORPORATIO 


FORMERLY TACO WEST CORPORATION 


7301 Euclid Avenue, Cleveland 3, Ohie 


Please send further information, os checked at the right, on the advertisements in the 


Bulletin Beard with numbers | hove listed below— ' ' 
ease check 


end Catalog end Nearest 


r Engineer Price rce ol 
ing Data nf upr 


(Bulletin Board Item 


Your Name 


State 
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Stress-relieved notch-coil preforms snap 
off coil, snap snugly around refrigerator ‘ 
905 strainers in one time-saving motion. 
Company 
TNO 46 ON INf PON AT RIGH Zone 


--- OFFERS A 
COMPLETE LINE OF 
EQUIPMENT FOR THE 


Metallurgical Laboratory 


Buehler specimen preparation equip- 
ment is designed especially for the metallurgist, and 
is built with a high degree of precision and accuracy 
for the fast production of the finest quality of mectal- 
lurgical specimens. 


1. No. 1315 Press for the rapid moulding of specimen 
mounts, either bakelite or transparent plastic. Heating ele- 
ment can be raised and cooling blocks swung into position 
without releasing pressure on the mold 


2. No. 1211 Wet power grinder with 3.4" hp. ball bearing 
motor totally enclosed. Has two 12” wheels mounted on 
metal plates for coarse and medium grinding. 


3. No. 1000 Cut-off machine is a heavy duty cutter for stock 
up to 3-1 2”. Powered with a 3 hp. totally enclosed motor 
with cuc-off wheel, 12° x x 


4. 1505-2AB Low Speed Polisher complete with 8” balanced 
bronze polishing disc. Mounted to | 4 hp. ball bearing, two 
speed motor, with right angle gear reduction for 161 and 246 
R.P.M. spindle speeds 


5. No. 1700 New Buehler-Waisman Electro Polisher pro- 
duces scratch-free specimens in a traction of the time usually 
required for polishing. Speed with dependable results is ob 
tained with both ferrous and non-ferrous samples. Simple to 
Operate—does not require an expert technician to produce 
good specimens. 


6. No. 1410 Hand Grinder conveniently arranged for two 
stage grinding with medium and fine emery paper on twin 
grinding surfaces. A reserve supply of 150 ft. of abrasive 
paper is contained in rolls and can be quickly drawn into 
position for use. 


7. No. 1400 Emery paper disc grinder. Four grades of abra 
sive paper are provided for grinding on the four sides ot 
discs, 8” in diameter. Motor | 4 hp. with ewo speeds, 575 and 


1150 R.PLM. 


8. No. 1015 Cut-off machine for table mounting with sepa 
rate unit recirculating cooling system No. 1016. Motor | hp 
with capacity for cutting | stock 


THE BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT 
INCLUDES CUT-OFF MACHINES @ SPECIMEN 


MOUNT PRESSES @ POWER GRINDERS e@ EMERY 
PAPER GRINDERS HAND GRINDERS @ 
SURFACERS @ MECHANICAL AND ELECTRO POLISH 
FRS @ POLISHING CLOTHS @ POLISHING ABRASIVES 
e 


METALLURGICAL APPARATUS 
165 WEST WACKER DRIVE, CHICAGO 1, ILL. 
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YOUNGSTOWN 


Cold Finished _ FOR TOP QUALITY BARS 
CARBON AND ALLOY 


STEEL BARS @ALL steel for Youngstown Cold Finished Bars is of 
Uniformly ooo predetermined analysis produced in the open hearth by 
in service because closely controlled blending and refining of raw materians. 

Rigid control from ore to finished product results in 
Machinability 


uniform dependability. 

outstanding © ns Youngstown Cold Finished Carbon and Alloy Steel 

coils or straight lengt “or ‘the 

uniformly close oils or s engths For urther information, phone 

i or write our nearest District Sales Office. 
Metallurgical character- 

_ istics are rigidly 
controlled 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


Carbon, Alloy and Y 
ig General Offices: Youngstown, Ohio - Export Office: 500 500 Fifth Avenue, New York 36, 1 N. Y. 


PIPE AND TUBULAR PROD CONDUIT - BARS - RODS - COLD FINISHED CARBON AND 


SHEETS - PLATES - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK rinks 
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Battery of twenty two 1000 KW 
Swindell annealing furnaces 
for processing aluminum. 


NDELL-DRESSLER has relied on 


NICHROME HEATING ELEMENTS 


for 30 YEARS “with outstanding success” 


Since 1921, Swindell- type furnaces to the industry, and, today, a great percentage 
Dressler Corporation of the heavy production of aluminum and its alloys is 
% has been a major fac- heated in the various types of soaking pits and furnaces 
Tit tor in the heat process- we manufacture.” 
ing of aluminum, and Here's a guide-post to help you select your heat-treating 
thruout this period has equipment — the experience of Swindell-Dressler. You, too, 
relied on Nichrome will find Nichrome, and other high heat-resistant Driver- 
heating clements for its Harris alloys unsurpassed for electric furnace heating ele- 
Typical Nichrome ribbon heater mill-type furnaces. ments. And for mechanical parts of high-temperature fur- 
assembly, installed inthe 
furnaces shown above. Says Swindell-Dress- naces, we produce the well known cast alloys Nichrome 
ler: “During the thirty and Chromax*. 
years we have been building electric annealing furnaces for Consult with us. We'll be glad to put our 40 years 
the aluminum industry, we have been well pleased with the of practical foundry experience, exclusive manufacturing 
high-level, long-life performance of Nichrome ribbon in techniques, and corps of expert technicians at your dis- 
heating elements we supply for this service. Outstanding posal — make recommendations based on your particular 
success attended the introduction of Swindell heavy mill- requirements, 


al 
Ors Nich mae ond ¢ y by 


Driver-Harris Com any 
HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisce 


MAKERS OF WORLD-FAMOUS NICHROME AND OVER 80 ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING FIELDS 
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By NEWMAN W. THIBAULT 
and BERTIL H. ANDERSON 
Research and Development Dept. 
Norton Co., Worcester, Mass. 


é 
hig Bura-Way Tool Grinder Ex 
ntally Conte rted for trolyti a5 
cally Assisted Diamond Wheel Grind 


me Splash and whe el enards removed 


Grinding Carbide Tools With 


Electrolytic Assistance 


grinding of cemented cat 
bides assisted by 


electrolysis is a new 
ter that has been investigated by the re 
search and deve nit cle partment of Norton 
Co. for more than a veat In this method 
diamond-wheel grinding is assisted by simul 
electrochemical erosion 


taneous electrolysis 


or decomposition of the cemented carbick 
Preliminary studies show that it is a promising 
method tor shape ning such single pont tools 


tal Prowre 


1YS) were performed ona 


Phe initial experiments (se 
for Mav 1953 
tool and cutter grindes equipped with a spe 
cially constructed constant-pressure device to 
simulate off-hand sharpening of single-pommt 
tools. The first tests indicated that metal-bonded 
diamond wheels supplemented by electrolytic 


action usimeg 


proprietary rust inhibitor at a 
current density of about 250 amp. per squin 
were able to cut at a commercially acceptable 
rate Only a small fraction of the amount. of 


diamond was consumed as for the same rate of 


cut in conventional grinding using a vitrified 
On the other hand 


there was evidence of some attack on idjacent 
edges of the carbide by electrochemical erosion 
At that time, it was felt that thi 


method should 


recommended for the 


il sh thie 


single-pomit ¢ arbick 
tools until certain additional intormation had 
Needed wer a) data on 
tool performance to ascertam whether the tool 
iffected by the 
lightly eroded by elec 


«iss rable dl 


were adversels tendency tor 


wdjacent edu tor 
trolysi « 


perience to labora 


tory conclusions as to rate of cut 


at possible Kecent work ha 


directed toward an answer to theese 
Since thy laboratory etup used for the 
imulated an off-hand 


nitable fou 


pre liminary experiment 


ictual single-point tools, a Norton No, 2 Bara 
Wav tool grinder which employ diamond 
wheels was converted tor electrolytic assistance 
Fig. 1, above 

This machine 4 precision tool 
which use i table universal tool 


1953. PAG I 
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Grinding Carbide Tools 


Starts on p. 161) being 230 amp External resistances 
holder with protractor or a specially could be varied in nine steps from 
constructed template, to duplicate 0 to 2.61 ohms. Current was sup 
exact tool form. In converting. it plied to the insulated spindle by 
for electrolytic assistance, the car carbon brushes at the rear of the 
tridge-type wheel spindle was insu machine, In normal operation the 
luted from the spindle housing by diamond wheel was negative and the 
nonconducting sleeves. Direct cur carbide tool positive; means 
rent was supplied by copper orice provided for reversing polarity 
rectifiers whose secondaries were should electrochemical dressing ot 
connected in series to supply Oto 24 the diamond wheel be required 
volts, the maximum current rating The power supply was assembled 


Spring steel stock is entering a JET helical screw conveyor 
furnace to be brought to temperature for automatic hot coiling. 


JET developed and perfected the helical screw conveyor hearth to 
meet the demands of clients who produce heavy coil springs, tor- 
sion bars, etc., and for stress relieving pipe. 


JET solved several tough problems with this screw conveyor hearth. 
The stock is held to maximum straightness. Heat is uniform, accu- 
rately controlled from end to end of the stock as well as from 
surface to core. Production is continuous at variable speeds. 
Heated stock is discharged directly from the furnace, above, into 
an automatic hot coil machine. 


JET engineered furnaces give you comparably low initial cost and 
often reduce your total equipment cost by adroit design. 


It’s a good bet to see JET 


COMBUSTION, INC. 


INDUSTRIAL FURNACES + EQUIPMENT ENGINEERS 
7917 So. Exchange Avenue « Chicago 17, Illinois 
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from parts which could be obtained 


with minimum delay, and was pu 
posely built with a high current 
carrving capacity and with a large 
number of resistances to make it 
idaptable for experimentation \ 
suitable power supply for commer 
cial use is being constructed 
Preliminary Performance Data 
Po obtain information on tool per 
formance, eight comparative tests 
were made in four customer plants 
In three tests a direct comparison 
was made between identical tools 
ground on this machine in the Nor 
ton plant using a vitrified-bonded 
diamond wheel in conventional 
grinding and a metal wheel for the 
electrolyticalls assisted operation In 
five tests, tools formed with electro 
Ivtic assistance in the Norton plant 
were compared with identical tools 
diamond ground by the customer in 
his own plant using his own method 
In each of the three COMParIsOns 
reported to cate there was no sig 
nificant difference tool perform 
ance However, not more than three 
identical tools were compared in an 
of these reports Although it) was 
possible to determine that grinding 
time on the Bura-Wav machine was 
about the same for the electrolvti 
cally assisted operation as for the 


conventional, the small number « 


tools ground did not permit meas 
urement of wheel wear The small 
number of tests might also” raise 
some question as to the validity of 


the conclusions drawn from them 
FIELD EXPERIMENTS 


Because of these limitations to the 
experiments on tools ground im our 
own pl int. arrangements were made 
with a large automotive concern in 
Detroit to continue the ¢ xperimental 
program \ large number of similar 
tools was available for regrinding 
and high production operations 
would provide a better opportunity 
for evaluating tool performance 

Preliminary results are now avail 
able on two large carbide form tools 
of somewhat similar shape (Fig. 2 
Rough grinding was done with vitri 
fied bonded silicon carbic whee Is 
and finish grinding with the Bura- 
Wav machine on side and end reliet 
faces only: the top face of the tool 
was rot ground 

Metal-bonded wheels were used 
with electrolytic assistance, vitrified 


bonded tor conventional grinding 


WRAL WSS “~~ 

. 


Fig. 2—Carhide Form Tool 
Used in the Field ] rperiments 


in 


lo test the tools they were 


cut was about 1, ( 


tests are stummarized in Table J 


From these data we 


that compared with 


electrolytic assistance resulted 


rate of curt Considering the 


and the Variation om 


from tool to tool we believe there 


noe significant difherence in 


of CTOSPOTL 


The electrolyte Was a Socony 
Vacnum rust inhibitor diluted with conducted with the 
tap water and introduced to the 


center of the wheel at arate of 3 to had converted 


} gal per The iverage carbide vrindes fon electrolytic 
removal at the top front of the tool In this test 100 small tools of the 
by diamond grinding was 0.016 to same size and grade of carbide were 


used diamond wheel, clectrolvtically as 
for rough turning of nickel steel on sisted. Current density 
an automatic lathe: total depth of 
riteria for 
dging tool life were ability to hold 
shape and maintenance of satistac 


tory surface finish of the part. “The 


Com 
conventional 


diamond-wheel grinding, the use of 


one the diamond consump 
tion, and approximate the 


rela 
tively small number of tools tested 


rlormance 


AvVeTace 
performance oft tools cround the 
three diflerent wavs Slight evidence 


is found when the 


Table IT — Results of Tests in Automotive Plant 


tools ground with electrolytic assist 
ance were examined at 75 

During the four months that the 
machine has been emploved for 
clectrolvtic assistance the electro 
Iwte has not corroded any part of 
the machine or carbide tool shanks 
Neither has there been any evidences 
of electrochemical attack on the 
worktable or any other part of the 
though it has had neo 
per whic Hushing with water nor any 
other special attention 

To obtain COmMparative data trom 
an off-hand Operation, tests were 
cooperition ob a 


large carbide tool manufacturer who 


in off-hand) carbic 


finish-ground with metalbonded 


varied con 
siderably, but averaged about 250 
per sq.m the same electrolyte 
mentioned above was used The re 
sults were compared with data ob 
tained previously on 200 tools of the 
same size and type of carbide con 
ventionally ground with a vitrified 
bonded diamond wheel The tests 
are summarized in Table 

Faking into account the difference 
in diamond concentration, the ele« 
trolvticall assisted operation 
quired only slightly more than one 
quarter the amount of diamond, but 
curt ipproximate] slower i 
compared with the vitrified - bonded 
wheel used conventionall 

Phe tools ground with electrolytic 
assistance showed the variable. dull 


Pest 


Numbe rot tools 


Finish grinding tine per tool 


Pool finish. micro-in. rms 
Plat surfaces 
Profile ‘ 


Number of tools tested 
Pieces per regrind 


Arithmetic ive 


Conventions 
Buna-Way)* ASSIST ANGI DE RS 


Crinding Data 


Linear wheel we uv per tool O.OOOLT in OOOOO4 in 


min bto min 


lito 16 


Nin or Toor 


54 ideas 


on ways 
fo use... 


154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
antifriction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 


perature, or chemical attack. 


The 40-page booklet contains 
the records of solved lubrica- 
tion problems — some might 


solve your own, 


Moly-sultide 


ALITTLE DOES ALOT 


The lubricant 
for extreme conditions 


6 82 Climax Molybdenum Company 


5to9 


lool Performance Data Name 
36 Position 
60 to 170 te 279 10 te 235 Company .. 
Liz 134 124 


*\ itrified-bonded diamond wheel 
tMetal-bonded diamond wheel 


500 Fifth Avenue 
New York City 36NY 


Please send me your Free Booklet 
on Moly-sultide 
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| 

= 
| 
| 8 MS-6A 
AUGUST 1953. PAG] 163 


MERRILL 


MATERIALS HANDLING 
DEVICES 


LIFTING CLAMP 


\ 


A, 


TWIN LIFTE 
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DRUM TILTER 


4 SIZES 


@ DRUM OPENER 


MERRILL BROTHERS 
56-31 ARNOLD AVENUE 
 MASPETH, N. Y. 
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matte finish 


issociated with this 
method of grinding, and there was 
some evidence of edge erosion at 


Both of these 
factors, the manufacturer felt. would 


high magnification 


result in customer acce ptance prob 
although 
reasonable to conclude that 
off-hand 


assistance 


lerms at the present time 
it 
these 


tools 


ground with 


electrolytic probably 
would have performed satistactoril 
on the basis of the tool performance 
data reported ihove 

Since the electrolytically assisted 
method depends mm part on electro 
chemical decomposition ot the Cal 
bide, it would be logic al to expect 
that toxic vases might be generated 
by decomposition of the electrolyte 
likely to be 


present would be ozone and nitrogen 


The toxic gases most 


Table If — Results of Tests 


ot operation have been ce veloped 
both of which show a certain degree 
of promise. Maintenance of a satis 
factory rate of cut, and reduction of 


edge erosion to satisfactorily low 
levels have been two of the 
difficulties 


They 


investigation be 


encountered 
h mere 
fore the 


can be definitely established 


practi ality. of the 


Process 


CONCLUSIONS 


Electroly tically assisted diamond 
wheel grinding of single-point cat 
hide tools appears to be even more 
promising than in the latter part of 
1952 when the first re port was pub 


lishe dl 


confirmed by controlled comparisons 


Laboratory results have been 
in which actual carbide tools have 


been ground. In every test, consid 


Carbide Tool Manufacturer 


Test Data 


Concentration of diamond in wheel 
Linear wheel wear per 100 tools 


Over-all grinding time per 100 tools 


or GRinpine 


CONVENTIONAL 
ASSISTANCE 
O.0045 in 0.0008 in 


130 min 140 min 


a mixture of NO. and 
N.O,). Gas analyses were therefore 
made 


le vel 


current Gensityv was 


at the operator's breathing 


using the laboratory setup 
250 amp. pet 
sq.in, A gene ral exhaust was placed 


above the machine about foot 
awav from the grinding contact 

The analyses showed to 16 
parts per million of nitrogen dioxice 
is against the permissible limit of 25 
parts per million tor an S-hr. expo 
sure per day, Ozone was 1.5 com 
pared with a permissible limit of 1.0 
\ proper exhaust closer to the work 
ing area would undoubtedly reduce 
the ozone value to where it would 
be in the permissible range 

The ultimate goal of electrolytic 
Operation is to eliminate the use of 
diamond entirely in the sharpening 
Most 


of our recent laboratory work on this 


of single-point carbide tools 


project has been concentrated on 
diamond-tree electrolytic operations 
Although details cannot be revealed 


at this time, two different methods 


rable 


saved 


mnount ot diamond bort Was 
about 75%), and rates of cut 
were equal to or slightly less than 
obtained with vitrified-bonded dia 
mond wheels used conventionally 
Pool performance was as satisfactory 
is that of tools ground convention 
lv. tonic 


from gas generation by electrolysis 


condition may arise 


but this apparently can be overcome 
by proper exhaust placed near the 
vrinding contact 

these promising re 
sults, we feel that caution should be 


In spite ot 


exercised in rephac me conventional 


diamond-wheel grinding of single 


point carbide tools by any ot the 
newer methods at the pre sent time 
Some of the reasons are 


1. Most of the 


are in their infancy 


newer methods 
when deve lop 
ments are rapid and changes sore 

revolutionary \ 


times premature 


capital expenditure may preclude 
adoption of a substantial improve 
ment at a more propitious date 


Continued on p. 166 
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FINISHED ‘MACHINE PARTS 


machining this segmen? costs 


OILITE segments cos? 


mechining this 
mating slide costs 


Subsidiary of Chrysler Corporation 
OSTROIT 31, MICHIGAN 


FIELD ENGINEERS AND DEPOTS THROUGHOUT 
UNITED STATES AND CANADA | 


Oilite Products Include: Bearings, Finished Machine Parts, 
Cored and Solid Bars, Permanent Filters and Special Units. 


AL GUST 1953. PAGI 


165 


= = n easy way to cut your 
| 
| 
| 
4 
| 
4 4 
18 
OILITE slides cost 
t 


“GRANODINE”” zinc phosphate coatings improve paint 
adhesion on steel fabricated units or components—auto- 
mobile bodies, refrigerators, washing machines, cabinets; 
and stampings, castings, and forgings. 


“LITHOFORM” ” zinc phosphate coatings make paint stick 
to zinc alloy die castings, zinc or cadmiu.. plated sheet 
or components, hot dip galvanized stock, galvanneal, 
galvanized signs, siding, roofing, etc. 


“ALODINE”” amorphous protective coatings improve 


paint adhesion and corrosion-resistance on aluminum 
products—wall tile, signs, aircraft parts, rocket motors, 
etc.; aluminum strip, aluminum sheet stock, trailers, boats, 
and other aluminum assemblies and surfaces. 


“PERMADINE”” zinc phosphate coatings provide 
rust- and corrosion-resistance for nuts, bolts, screws, 
hardware, tools, guns, cartridge clips, architectural 
items and other steel and iron products. 


“THERMOIL-GRANODINE”” manganese-iron phos- 


phate coatings provide wear-resistance (anti-galling, 


safe break-in of friction or rubbing parts) for friction 


surfaces such as pistons, piston rings, gears, cylinder 
lines, camshafts, tappets, crankshafts, rocker arms, 
etc.; and rust proofing for small arms, weapon com- 


ponents, hardware items, etc. 


“GRANODRAW”’” zinc-iron phosphate coatings im- 


prove drawing, extrusion, and cold forming opera- 


tions on blanks and shells, heavy stampings, tubs, 


tubing for forming or drawing, wire, rod, bumpers, 


parts to be formed prior to plating or painting. 


“DEOXIDINE”’ phosphoric acid metal cleaners remove 


RUST rust, neutralize rust producers, clean chemically and 


prepare metals for painting. 


“RODINE”’ * pickling acid inhibitors save acid, save 


metal, and improve pickling operations. 


AMERICAN CHEMICAL PAINT COMPANY 


GENERAL OFFICES: AMBLER, PENNSYLVANIA 
Detroit, Michigan Niles, California Windsor, Ontario 
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2. With electrolvtic (electrochem 
ical) machining methods, more atten 
tion needs to be given to over-all 
costs and cutting rates compared 
with conventional diamond-wheel 
vrinding 
It cannot be assumed that 
every type an 1 comp sition of metal 
bonded diamond wheel used with 
electrolytic assistance. nor every 
power supply, will pertorm in the 
manner described. Neither can it 
be assumed that the re sults obtained 
with this method for sharpening 
single-point tools will be similar in 
fixed-feed grinding operations 

1. There seems to be al possibility 
that an electrolytic method can be 
developed for sharpening single 
pom# carbide tools commercially 
without the use of any diamond 
Whatsoever. Tf this ultimate goal is 
reached, the machine, and particu 
larly the powel! supply required 
would probably bn quite different 
trom that for electrolytically assisted 
diamond-wheel grinding 

Nevertheless, it seems desirable to 
continue the development of alter 
nate machining methods emploving 
less diamond (or none at all) as 
actively atS possible, and research 
and development programs are be 
ing pursued in several directions in 


the Norton Laboratories 


Manufacture of Cemented 
Carbides* 


UTHOR traces the develop 


ment of techniques ot produ mig 
Core nted carbides order to evalu 
ate the impact of new technological 
facilities on the art. To this end, he 
first reviews the history of electric 
furnaces from the time of the Mois 
san arc, in which the first refractory 
carbides were made, to. the high 
frequency induction vacuum fur 
naces used the most modern 
plants The history includes the de 
velopment of the carbon and the 
vraphite tube furnaces, heated by 
passing heavy current at low voltage 
through their length. Only carbou 

Continued on p. 168 


*PDigest of “Changes in the Tech 
niques of Manufacturing Cemented 
Carbide Alloys’, by Carl! Ballhau 
sen, Stahl und Risen. Vol 
11, 1951, p. 


ACP METAL PROTECTIVE , & 
PROCESSES 
PAINS 
| 
ON 


for much longer 
engine wear- 
at much lower cost 


PROBLEM: SOLUTION: 


Cylinder liners cost a lot of money, and, of course, Now TOCCO” has developed and patented a 


they take up space that could be used for gen- process for Induction-hardening the cylinder 


erating extra horsepower. bores of conventional, cylinder-iron castings. 


As a result engine builders, hoping to abolish The blocks are easy to machine, yet cylinder bores 


the need for liners, experimented with various are very hard to a depth of about Ye”. This depth 


hard alloy irons that can furnish desired hard- of hardness permits several re-honings with no 


ness in the cylinder bores. , 
; loss of hardness in the cylinder bore. 
However, these hard castings were extremely 
difficult to machine, and they cost several dollars The cost?—less than half the extra cost of alloy 
per casting extra. iron cylinder blocks. 
see our in 
This important development is typical of the way TOCCO works hand-in-glove 
with the Metal Working Industry to improve products and lower costs. 


-———————- Mail Coupon Today — 
THE OHIO CRANKSHAFT COMPANY new FREE 
| BULLETIN Dept. R-8. Cleveland 1, Ohio 


Please send copy of “Typical Results of 
TOCCO Induction Hardening and Heat 
Treating 


Name 
Position 
Company 
Address 
Jom 


Bic ite 
eee 
CYLINDER | q> - 
— 
“a 
— 
or write fer cosy 
S // 
‘ ‘ 
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COLD FINISHED 


V Precision Dimensions 
Preeision Cross 


V Pre-finished Surface 


In this age of specialization nothing serves like the highly 
trained craftsmanship and concentrated experience of the 
specialist. WYCKOFF has specialized in fine quality cold 
finished steels... rounds, squares, hexagons, special shapes. 
wide flats and precision shafting. When it comes to cold 
finished steels these classifications . . nothing could 
be finer. 


WYCKOFF STEEL PRODUCTS ' 
Carbon and Alloy Steels | 
Turned and Polished Shafting 
Turned and Ground Shafting 
Wide Flats up to 12" x 2” 
All types of furnace treated Steels 


YCKOFF 
STEEL COMPANY 


GENERAL OFFICES: Gateway Center 
140 Stanwix Street, P. O. Drawer 1256, Pittsburgh 30, Pa. 
3200 South Kedzie Avenue, Chicago 23, Illinois 
WORKS: Ambridge, Pa. + Chicago, Ill. « Newark, N.J. + Putnam, Conn. 


METAL 


PROGRESS 


PAGE 16S 


Manufacture of Cemented 
Carbides 


Continued from p 166 


hac the mecessary high resistance to 
use direct) current the voltages 
available tor appreciable power, it 
was not until the advent of alter 
nating current that large cnoug 
rents could be made ay tilable by 
the use of transformers, at low 
enough voltages to use other mate 
rials, such as the iridium used for a 
tube furnace by Tammann and the 
tungsten or molybdenum tubes which 
were deve loped later 

Early efforts were directed toward 
making tungsten carbides by foundry 
techniques and very fast) melting 
was mecessary to prevent contami 
nation by the atmosphere or trom 
the crucible When powder metal 
lurgy techniques became available 
in the 1920's. not only for carbides 
but also for metallic tungsten and 
molybdenum. furnaces heated by 
tubes. rods or wires of these two 
metals and others came into exten 
sive Use But to prevent decarburi 
vation of carbides, a return to the 
carbon-tube furnace took place im 
the early 30s. 

The hydrogen atmosphere still 
used for straight tungsten carbice 
vrades, Was replaced by vacuum 


when titanium carbide additions 


were deve loped for steel-cutting too 
tips Phe author built the first: in 
ductively heated carbon furnace im 
1930. and used it with both hydro 
gen and vacuum tor carburizing and 
sintering. The current was produced 
by motor-generator at frequencies of 
2000 to 10,000 evcles. Higher tr 
quencies have not been extensively 
used in this field, even with the ad 


vent of electronic converters and 


re 
sistance heated or medium tre (PUCTICS 
heated graphite tube furnaces are 
still used Molybdenum wound fun 
naces are also used 

The author then reviews the ce 
velopment of tee hniques of reducing 
tungsten oxides or other materials 
The early gas heated hydrogen tur 
naces were replaced by nichrome 
wound electric turnaces which are 
still used The process moved trom 
the batch type to the continuous fur 
naces, m which boats containing the 
oxide are fed in at one end at tre 
quent inte rvals, and hydrogen is in 
troduced at the other end. Also used 


Continued on p. 170 
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“we've heated 
one million billets 
with our original 
MAGNETHERMIC 


COIL" 


Youngstown Manufacturing has been a pioneer in the 
aluminum extrusion business. This company, special- 
izing in decorative aluminum moulding and custom 
extrusions, was one of the first extruders to recognize 
the advantages of low-frequency (60-cycle) induction 
heating pioneered by Magnethermic. 
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B O WSER firs 
THE NON-MAGNETIC CHAMBER ; 


The unit produces any tem- 
perature from —112°F to 
68 F...and HOLDS it... 
with temperature control of 
= ae" 


Stray magnetic fields can be a big headache in the development 
testing of pure metals. But not in this new chamber engineered by 
Bowser. 


Used in determining effects of temperature on electrical fields, this 
Bowser non-magnetic chamber does not contain an ounce of steel 
that could hamper testing. It is constructed entirely of brass, copper, 
aluminum, rubber, bakelite, glass, wood and Fiberglas. All motors 
and electrical components are located over 6 feet away to eliminate 
effects of their electrical fields. 


A special inner chamber thermally governed by vernier control is a 
double guarantee of testing accuracy. 


For all your needs in environmental test equipment, be sure to check 
with Bowser — the nia A field engineer will be glad to discuss 
your needs (at no obligation). 


TECHNICAL KEFRIGERATION 


DIVISION BOWSER, INC TERRYVILLE CONNECTICUT 
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are tube furnaces in which the tube 
is itself the heating element. Tung 
sten for use in carbides is made in 
some plants in a tilted tube furnace 
in which the tube is rotated about 
its own uxis. Boats are not needed 
and the rotating-tube furnace has 
many of the advantages of continu 
Gus production, Occasionally the 
oxide is mixed initially with suffi 
cient carbon both to reduce it and 
to carburize it. Hydrogen is then 
not needed, but control of the carbon 
content is more difficult. 

The technique of carburizing is 
reviewed, Tungsten metal is first 
ball-milled with gas black, sugar 
carbon or graphite, then compressed 
to small compacts which are placed 
in carbon boats; these are passed 
slowly through a hydrogen-contain 
ing carbon-tube furnace at 1400 to 
1600" C. (2550 to 2900" F.), de 
pending on the partic le size desired 
The same procedure is used for tita 
nium carbide, except that the start 
ing material is the oxide rather than 
the metal, and the temperature is 
as high as 2250°C, (4080° F.) 
Mixed carbides are prepared by the 
same process, the titanium starting 
as oxide, and the tungsten as carbide 
metal or oxide. Temperatures ure 
intermediate. 

A carburizing apparatus devised 
by the author consists of a pair of 
slowly rotating graphite rolls, be 
tween which passes a mixture of 
tungsten and titanium oxides and 
carbon; current is passed through 
the material across the roll gap, and 
reduction and carburization take 
place continuously, each particle be 
ing in the gap tor only about a min 
ute. A subsequent heat treatment in 
an induction furnace Is used to ho 
mogenize the carbide and regulate 
its composition. The whole opera 
tion is more efficient because heated 
space Is not wasted by the oxide 
carbon briquets. 

Auxiliary equipment is discussed 
Early mixing, crushing, milling, and 
sieving were done on machines de 
veloped ith other industries, They 
were unnecessarily large, and the 
materials used in their construction 
led to contamination of the carbides 
Eventually, the following machines 


Continued on p. 172 
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AJAX-NORTHRUP 
INDUCTION FURNACES 


Ajax-Northrup Induction Furnaces melt so fast 
there's no time for ‘burning-up"’ chromium, 
molybdenum, master alloys, and other easily 


oxidized materials. 


One foundry, melting stainless steel, recovers 
99°, of the chromium charged...saves 
$60,000 a year in reduced losses of this 


single element. 


A typical non-ferrous foundry reduced melt- 


ing costs by over $33.00 a ton! 


If you've got a tough melting problem where 
speed, accurate control, and low losses of 
expensive metals are important, we'd like to 
show you what induction melting can do for 


you. Just write or call us. 


ELECTROTHERA CORPORATION Trenton 5, New Jersey 
HEATING Ass ted Companies 
G AJAK ELECTROMETALLURGICAL CORP 
“AND MELTIN 


ELECTRIC FURNACE CORPORATION 


AJAR ELECTRIC COMPANY. ina 


Since 1916 ENGINEERING CORPORATION 
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Costly Repair Avoided 


by Early X-ray Inspection 


The Lang Company, Inc., of Salt 
Lake City, Utah, makers of pres 
sure vessels, uses the Westinghous« 

OKY Mobile Xx ray Unit exten 
sively throughout their plant Thus 
mobile unit moves casily to the 
fabrication site. A complete X-ray 
inspection is quickly made, and 
detective welds are replaced at a 
lower cost than if found after 


pressure tcsts, 


‘Throughout the metal-working in 
dustry the Westinghouse 250 KV 
Mobile X-ray Unit handles many 
equally important money-saving 
tasks. If internal defects increase 
your costs, this X-ray unit will help 


you lower them, 


Westinghouse has X-ray sales of- 
fices across the nation: they are 
staffed by experrenced men who 
can he Ip you solve INspection prob 
lems, and who can demonstrate 
savings, Call your nearest X-ray rep- 
resentative or write to the address 


be low 


Westinghouse Electric Corporation, X-ray Division, Dept. O-67 
2519 Wilkens Avenue, Baltimore 3, Maryland 


you CAN BE SURE...1F 17s 


Westinghouse 
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were developed drum mixers with 
paddles rotating in the same dire 
tion as the drum: crushers having 
carbide-lined jaws; hammer mills o1 
eddy mills with carbide wearing 
parts; ball mills, some mounted on 
springs and made to oscillate; of 
carbide or stainless steel with carbide 
balls; and finally small specialized 
vibrating sieves 

Various media have been tried tor 
the lengthy ball-milling of carbides 
with binder metals. Problems ot 
oxidation, difficulties in drving. and 
the evolution of corrosive or toxic 
products during drying have led to 
the development of synthetic satu 
rated hydrocarbons with low and 
definite boiling points. These can be 
re-used if the drying process is made 
efficient. The barrels of ball mills 
can be heated electrically or by 
water-bath and connected to a va 
uum pump, the milling medium be 
ing recovered in a condenser or in 
the pump fluid itself. Some of the 
milling media cause pumping diffi 
culties. Large driers equipped with 
agitator, condenser, and = rotary 
pumps are also used with success 
\ reduction step following drying is 
sometimes required, particularly if 
the binder metal has become partly 
oxidized 

The compression step for carbides 
is generally designed on the basis of 
a double sintering operation. Large 
compacts are pressed presintered 
and cut into the required shapes be 
fore final sintering. A powder lubri 
cant is generally used which can be 
removed in the presintering furnace 
for example, 1% camphor in ether 
solution is common To prevent 
laminar cracking during ejection, low 
pressures 1000) to SOOO psi are 
used; in addition complex dies ca 
pable of releasing the compact lat 
erally at the time of ejection are 
sometimes necessary Several ce 
signs are desc ribed 

Presintering, done at 1650) to 
2000" requires a hvdrogen-tube 
furnace similar to the ones used for 
reduction. For batch operation high 
frequency vacuum furnaces are occa 
sionally used, but the condensation 
of evaporated pressing lubricant is 
a difficult problem 

Continued on p 174 
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OSTUCO 
TUBING 
IS versatile! 


OSTUCO 
TUBING 
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OSTUC 
TUBING 
iS versatile! 


OSTUCO 
TUBING 
is versatile! 


N 
iS Ve srsatile! 


a basic material in better design 


From industry’s drawing boards come Having our own steel source as a member 


more and more plans for products using of the Copperweld family and with facili- 
OstTuco Steel Tubing. Strong, light weight, ties modernized and greatly expanded, The 
easy to form, Ostuco Tubing is found in Ohio Seamless Tube Company is now, more 
everything from shock-absorbers to sew- than ever, your best single source ... a tub- 
ing machines and tricycles to table lamps. ing specialist that manufacturers, forge 
Biggest users of Ostuco Tubing are in- and fabricates all at one plant. Consult our 
dustries famed for their standards of high expericnced engineers about Ostuco Tub- 
quality— manufacturers of aircraft, auto- ing for your current requirement or for 
mobiles, appliances, electric products, redesigning your products. Write for nev 
tools, and machinery. informative catalog, “Ostuco Tubing.” 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company 


i Manulocturers and Fabricators of Seamless ond Electric Welded Steel Tubing 
| Plont and General Offices: SHELBY, OHIO 


SALES OFFICES: Birminghom, P.O - x 202 Civic Opera Bidg., 20 N. Wacker Dr 


Cleveland, 1328 Citizens Bidg n, 511 Salem Ave © Detroit. 520 WF ® 4 


ve 


Ave © Tuls 245 Ve 


* Canadian Representative: Railway & Power Corp., itd. 


| 
\ 
MW 
From Your Biveprint . . . te Your Product 
Topering * Swoging * Flonging * Bending 
© Sending Drive, Beverly Hille © Moline, 617 19th $0. © New York. 70 Eact 4% 
2004 Packard Bidg., 15th & Chestnut © Pittsburgh, 1206 Pinewood 230 
Threading * Angle Cutting © And Mony Others North Main St. © Seattle, 3104 Smith Tower © Sy ©, 2350 Bellevue EE - 
medy Bidg. Wichita, 622 E. Third St. 
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It takes four things to produce economy in blast 
cleaning operations: There is (1) the factor of the finish desired, 
all the way from a light peening operation to the removal of 
fused-in sand and scale. Then there is the matter of (2) speed— 
time is money—and a cleaning room can become an awkward 
bottleneck. Then there is the matter of (3) abrasive consumption, 
an important direct cost and finally there is the indirect, but 
expensive problem of (4) maintenance costs. 


We have just this to say: Permabrasive annealed shot and grit 
are made in three controlled hardness ranges (each range held to 


a narrow range in hardness) permitting you to choose the grade 
best suited to secure the (1) finish desired with the (2) rate of 
cleaning called for by your production demands. Permabrasive 


shot is annealed practically a pellet at a time to produce unheard 
of uniformity and is made from Controlled “T” 


chilled iron shot, 
noted for (3) long life and (4) low maintenance costs. 
You may be able to buy other brands of annealed iron abrasives 


for $10 to $20 less per ton, yet, we'll make you this guarantee: 


Your cleaning costs will be LESS with Permabrasive, regardless 


of the price you are now paying for annealed or steel abrasives. 
Care to make a test? On this basis you cannot lose—and we may 
surprise you—pleasantly. Write, wire or phone the Hickman, 
Williams office nearest you. 


PERMABRASIVE* SHOT AND GRIT IS PRODUCED EXCLUSIVELY BY 
THE NATIONAL METAL ABRASIVE CO., CLEVELAND, OHIO 


AND SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & COMPANY 


(INCORPORATED) 
CHICAGO DETROIT CINCINNATI ST.LOUIS NEW YORK CLEVELAND 
PHILADELPHIA PITTSBURGH INDIANAPOLIS 
* Licensed under U.S. Patent No. 2184926, U.S. Application No. 619602 
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Presintered carbide blocks can be 
machined, but are britth Accord 
ingly, they are usually sectioned by 
means of abrasive cut-off disks and 
Shaped with profile abrasive wheels 
Some operations like drilling and 
turning, are done on conventional 
tools. The cut-off wheels have be 
come specialized. Thin (50 to 70 
microns) diamond wheels have re 
placed rubber-bonded silicon Cal 
hick wheels once used lusively 
Disposal of the abraded dust and 
the prevention of wheel loading are 
problems the author discusses sev 
eral tricks of the trade. The shrink 
age that takes place during final 
sintering must of course be taken 
into account during the cutting 

While the procedure just described 
is customary tor shapes sold in big 
lots, special shapes are pressed to 
final form in) segmented, carbide 
lined dies mounted in subasse mblies 
Steel dies are still made up and used 
occasionally; these consist of a frame 
within which a variety of component 
pieces can be fitted to form any of 
several dic shapes Individualls 
pressed and sintered articles can be 
finished by grinding and polishing 
with diamond or boron carbide. The 
author discusses various designs of 
presses and dies for individually 
forming various shapes required in 
metal-cutting tools 

Phe technique of extruding shapes 
of carbide, to be sintered into long 
thin preces such as twist drills, is 
discussed briefly 

Hot pressing, generally in t graph 
ite die, is used for spec ial shapes oft 
cemented carbides \ shaped hole 
in the die is filled with the powder 
and pressed under 1500 to 2200 psi 
while the die is heated to 2370 to 
2900" F.. depending on the material 
for 3 to PS ming The shape and 
surface perfection of the piece are 
equivalent to those obtained in’ dic 
castings. The disadvantage of the 
method is that the graphite die can 
not be used more than once Heating 
is done in one of several wavs: “The 
clic may be placed inside a carbon 
resistance furnace; current may be 
passed directly through the die or 
through the punches; or the die as 
sembly may be heated by high {re 
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using to HOUGHTON'’S 


The properties you need for speedier, surer quenching demanded 


today are in Houghto-Quench. It's the fastest oil quench for 
any steel. 


Oure 


It has rapid wetting out ability. It maintains proper viscosity in 


use. It dissipates heat speedily to give you faster quenching 


through the critical zone 


Stability and extra oxidation resistance are also provided by our 


special formula. Any steel-even today’s low alloy steels — get: 


uniform deep hardness in the Houghto-Quench bath. 


Ask the Houghton Man for further information—or write to E. F 


Houghton & Co., 303 W. Lehigh Avenue, Philadelphia 33, Pa., for 
latest bulletin. 


HOUGHTO-QUENCH 


product of 


Ready to give you 
on-the-job service... 
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0 
OF hese... 
Try (Mange rom ane 


— in the 
Metals Market Place of the World! 


Unmatched anywhere in the world for intensity of 


interest... for wealth of ideas and basic appeal . . . the 
National Metal Exposition in Cleveland's Public Hall 
this October, will be host to another record-breaking 
audience of metals industries people . . . intent upon 
seeing the newest... the finest... the most wanted 
developments America’s industrial genius has created. 
For every man interested in metals, this champion of all 
industrial expositions offers more of everything! 


CLEVELAND, OHIO © OCTOBER 19-23 
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WHAT'S NEW AT BRISTOL . ~. « WHAT'S NEW AT BRISTOL. . 


Continuous 


...in BRISTOL Electronic Dynamaster 
Potentiometers and Pyrometers 


@ CONTINUOUS STANDARDIZATION eliminates need for dry cells—supplies volt- 
age that is continuously compared with standard cell. 
@ CONTINUOUS OPERATION—NO TIME OUT. With continuous standardization, 
the potentiometer is free to continuously measure, record, and control. No time out 
or interruption is required for periodic standardization. 
@ NO STANDARDIZING MECHANISM. Continuous standardization is taken care of 
electrically. There is no standardizing mechanism. 
For the complete story on the modern 
Bristol Dynamaster, write for free 35-page 
booklet P1245. The Bristol Company, |(* 
Bristol Road, Waterbury 20, Conn 3.18 


THE DEPENDABLE GUIDEPOST 
OF INDUSTRY 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


AUGUST 1953; PAGE 177 


8 12 1 20 2% 
- | | | ‘ 
‘ 
Me 


Improve (Quenching 
and You Get 
Better Heat Treating 


Your Department can have a better arrangement with 


Niagara Equipment that saves much space and 


increases your production, 


This quench 
bath cooler 
gives you 
control of 
femperature 
and pays for 
itself quickly 
with 


water savings 


@ Whe NIAGARA HEAT 
NCHANGER transfers the heat 
from the queneh bath to atmo- 
spheric air by evaporative cool- 
ing. It never fails to remove the 
heat at the rate of input, giving 
vou real control of the queneh 
bath temperature. This prevents 
flashing of oil quenches. In all 
cases it improves physical prop- 
erties, saves loss of your product 
from rejections and gives you 
faster production, increasing 


vour heat treating capacity. You 


can put heat back into the 


quench bath to save the losses 
of a warm-up” period, 

Savings piping, pumping 
and power as well as great say 
Ings in cooling water return the 
cost of the equipment to you in 
a short time. The Niagara Aero 
Heat Exehanger saves nearly 
all of the water consumed by 
conventional cooling methods. 

For the complete story of 
other benefits and savings, write 


for Bulletin 96, 


NIAGARA BLOWER COMPANY 


Over 45 Years Service in Industrial Air Engineering 


Dept. MP, 405 Lexington Ave. 


METAL PROGRESS; PAGE 175 


New York 17, N.Y. 


Manufacture of Cemented 
Carbides 


Continued from p. 174 


quency induction. Hot pressing is 
the preferred technique for carbides 
for use in rock drilling, and is re 
quired for some of the tungsten-free 
hard metal compositions. 

Final sintering of pressed and 
presintered briquets is usually done 
in carbon-tube resistance furnaces 
The compacts are placed in carbon 
boats, and are packed in granulated 
carbon or aluminum oxide. The 
boats are pushed through the furnace 
at a speed of 1 in. in 5 to 10 min 
temperatures (from 2550 to 2900) 
F.) are measured by optical pyrom 
Hydro 
gen at 17.6 cu.ft. per hr. is fed into 
Sintered 


compacts are sand-blasted to free 


eter through end windows 
the tube at the exit end 


them of adhering carbon powder. 

Titanium-containing compositions 
become decarburized by hydrogen 
in a carbon-tube furnace, and there 
fore miuist be sintered ith vactium 
Vacuum-sintering was first used for 
these compositions 1930, and 
from the beginning high-frequency 
induction was the means of heating 
Vacuums of the order of O.1 to 0.5 
mm. of mercury (cold) are sufficient 
provided the apparatus 1s so gas 
tight that this pressure can be main 
tained without pumping for periods 
of an hour or so. Heating is done by 
induction with a 400-volt maximum 
tension across the furnace coil, and 
a frequency of 2000 to 10,000 eveles 
Electronic generators are not used 
because there is no advantage in 
using frequencies higher than 10,000 
with graphite susceptors. The com 
pacts are packed together with car 
bon separators in the graphite cru 
cible which serves also as suse eptor 
they are heated to the necessary 
temperature for 1 to 2 hr., and 
cooled in the furnace Cooling may 
be accelerated by letting hydrogen 
in at a pressure of about 50 mm 
One advantage of vacuum-sintering 
as compared with the use of a hy 
drogen atmosphere is that graphite 
parts last much longer. 

Sintering in molybdenum. wound 
aluminum oxide tube furnaces is not 
used extensively in Germany. Good 
contiol of temperature is obtained 
through the use of molybdenum 
The com 
Continued on p. 
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with 

LESS POWER CONSUMPTION 
MINIMUM VAPOR LOSS 
MAXIMUM SAFETY... 


TRICHLORethylene 


Nialk TRICHLORethsylene is the ideal solvent for re- 
moving from metal parts—quickly. safely and econom- 
ieally —waves. oils. greases. gums. tars. metal chips and 
other foreign matter. It leaves parts clean, warm and 
dry. ready for immediate assembly. inspeetion or sur- 


face treatment. 


It< low boiling range (86 6°—87.8°C. based on stand- 
ard ASTM tests) permits vaporization at low steam 
pressure. (Incidentally, the narrowness of this boiling 


range reflects Nialk high purity.) 


Its low specifie heat (less than |, that of water) means 
less power consumption, 

Its low viscosity (0.58 centipoises at 20°C) and low 
surface tension (about 29 dynes per em at 30°C) give 
rapid wetting of surfaces, plus thorough diffusion into 


pores and relatively inaccessible openings. 


Its high vapor density (1.5 times that of air) assures 


NIALK Liquid Chlorine NIALK Caustic Potash 


for faster 


NIAGARA ALKALI COMPANY 
60 East J2nd Street. New York 17. New York 


Here are a few of the reasons why... 


proper vapor level at all times, thus cutting vapor loss. 


It has no flash point and no fire point, is classed as 
nonflammable at room temperature and only moder- 
ately flammable at higher temperatures. oderwriters’ 


Laboratories rating 3.) 


binally. it is stable and completely re-usable after 
distillation. and— whether vou need a drum or a carload 

you pay no extra premium for Nialk PRECHLOR- 
ethylene’s top quality. We will be happy to send vou 


further information on Nialk lene in 


terms of own appli ation. 


NIALK Carbonate of Potash Paradichlorobenzene 
NIALK Caustic Soda NIALK TRICHLORethylene 


NIAGATHIAL Detrachloro Phthalic Anhwdride 
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methods for greatest results. 


METAL PROGRESS, 


The over-all 


Production Lines 
and Special 
Automatic Machines 


CONTINENTAL 


for military production... 


For maximum production of military 
items manual operations must be elim- 
inated. With CONTINENTAL Special 
Automatic Machines and Integrated 
Production Lines production goes on 
in a continuous flow with better, 
more uniform products with a mini- 
mum of man hours. 


CONTINENTAL jobs begin with anal- 


ysis of the requirements, then the 
selection and development of proper 


Finally 


follows the design, the building, and 
the installation of the machines 

delivering a COMPLETE 
PRODUCING PACKAGE with results 


UNITIZED 


guaranteed. 
The broad experience of Contt- 
NENTAL Offers you a prompt, sure 


solution to your change-over program. 


CONTINENTAL INDUSTRIAL ENGINEERS, INC. 


176 W. Adams Street, Chicago 3, Illinois 
District Representives 


Ridgewood, N. J. * St. Louis Cincinnati + Detroit 
Milwaukee * Indianapolis * Cleveland * Pittsburgh 


PLANNED MILITARY 
PRODUCTION. Write for 
Booklet No. 127. 


FURNACES 
PRODUCTION LINES 


job in 


‘ 
SPECIAL MACHINES 
‘COMPLETE PLANTS 


MANUFACTURERS ENGINEERS—C ONTRACTORS FOR OVER A QUARTER OF A CENTURY 
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therefore 


me 
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carbon need ite 


blasting after sintering, whereas witl 


step us avoided 


vacnum-sintering thi 


Prepat ition of cemented carbict 
ls after the final 


ends sintermg 
testing usually follows be 


elaborate 
fore thre product Is shipped kon 
checked. all ce 


mented carbides shrink 


stance, distortion 
consice ! ib 


during sintering and clistortions cat 


be introduced by uneven shrinkage 
may arise from faulty powder 
handling, faulty pressing leading t 
density differences within the com 
pact or even from restramts to 


low the \ 
packed in the or boat Ver 


good conformity to dimensional spec 


shrink ice 


Ot COM packs diy 


me simtermg 


crucible 


fications is partic ularly important in 


metaloutting grace of carbide 


production ot machined 
parts depends on their uniformats 


and reliability VI. 


Free Iron in Brass” 


HIS CONTRIBUTION cht 


marks that appear dim polished 


sections of brass ingot which, on 
were 
to be due to an aggregation of inch 
sions of free ion Phe draw marks 
the IPpearance ot rectangles 


about in. scare the dines being 


from to in. thick Origin of 
these iron partie les was considered 
to be issociated with the crap used 
in the melt: although it had) been 
magnetized, not all of this contami 
nant had been removed t vers 


common thing when the irom is: tine 

and oils 
Further 

A low-melting pout flix wa 


melt to w 


demagnetization did no 
good 
stirred into the et the iron 
parte les and enable them to come 
to the surtace removed in the 


skimming few should 


elapse after the addition of the 


and 


iron to agglomerate 


to permit the 
Metal cast after 
tres ot ‘drag 


the tree iron 


*krom ree Tron in 
al tem appearing inder ko 
Briefs in Metal lndustry, Novembe 
1952, p. 564. 


this treatment was 


marks is Welt is ol 


Roast 


by Continental Automatic Production Line 
consisting of annealer, pickling machine, dryer, 
and coiler. 
= 
Continental Automatic Production Line operat- 
¢ ing from raw materials to completely finished 
and packed product. This production line con- 
: 
_ 
iv 


SAVE TIME...SAVE MONEY 


on air cooling or air drying jobs 


vat 


B E LT S 


If your processing involves air cooling or air drying. it will pay 


you to investigate the big savings Wisseo Belts ean give you by 
converting time-consuming bateh operations into fast. efhetent 


continuous straight-line production, 
With Wisseo Belts vou vet these advantages: 


® Maximum air circulation either hot or cold, any velocity or 
volume, because of wide open balanced spiral weave 


® Corrosion resistance of stainless steel. 

® High loading capacity because of strong, steel construction 

© Simple, low-cost installation; and economy of continuous 

straight-line operation. 
lo order. write or call our sales ofhee at 56 Ste rling St.. Clinton 
Vlass.. or contact our nearest district ofhee. 

THE RADO FUEL AND IRON CORPORATION—Deny 
PACIFIC COAST DIVISION—Oabland, Califor 


WICKWIRE SPENCER STEEL Divis Atlanta, Bost 
Buff Chicago, Detroit, New 


PRODUCT OF WICKWIRE SPENCER STEEL DIVIStON 
ve COLORADO FUEL AND IROW CORPORATION 


4 
4 
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CLAUD S. GORDON CO. 


-GORDON’S | 


Thermocouple 
Protecting Tube 


Gordon Type R 
tubes, made and 


specially treated 
for use with 
thermocouples 
in cyanide and 
salt baths, not 
only give great- 
er protection by 
preventing det- 
rimental gas in- 
filtration and 
penetration, but 
also have’ un- 


usually long life 
in service. Join 
the many satis- 
fied users and 


tube 


lower your 


replace- 


ment costs. 


This is only one item in Gordon's 
complete line of protecting tubes 
for practically every application. 
Over a million of them have been 
put in service in the past few years. 
No matter what your requirements 
both in 

consult 


in protecting tubes are, 
regular and 


Gordon first. 


special size, 


* Write today for bulletin 
and information 


Ne 


Manufacturers & Distributors 


hermocouple Supplies « Industrial Furnaces & Ovens 


Pyrometers & Controls « Metollurgical Testing Machines 


Dept. 15+ 3000 South Wallace St., 


Chicago 16, Hl 


Dept. 15+ 2035 Hamilton Ave., Cleveland 14, Ohio 
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Steels for 
Cold Extrusion” 


most production experi 
A | | 
ence of the cold 


steel is still largely confined to low 


extrusion of 


carbon materials of deep-drawing 
quality, some results of development 


mvestigations carbon 


using higher 
and alloy steels are available. 

Reductions in the range of $5 to 
90% in the 
steels having up to OAT% ¢ and 
0.60% Mn have been reported by H 
1) Feldmann 


reductions without fracture is one of 


forward extrusion of 


Attainment of great 


the important characteristics of the 
cold The high 


working pressures, Which present se 


extrusion process 
rious problems to the tool designer 
are favorable metallurgically. The 
mechanical properties obtainable in 
cold) extruded steel are 


very good, 


a fine-grained, aluminum-killed steel 
of O.10% ¢ 


reduction of 75% 


which has received 
may have a 
strength of 110,000 psi., 159% elon 
vation and 50% reduction in area. 
The initial heat treatments which 
have been applied have been aimed 


at producing a soft condition or 


der to 


limit) extrusion pressure 


These inchide spheroidizing, anneal 


ing, normalizing and also normaliz 


ing followed by quenching and an 


nealing Kor a given Composition 
a microstructure containing fairly 
COUTSE spheroidizing carbic party 


cles may be expected to vive thre 


lowest Steels 


extrusion pressures 


with carbon contents up to 1.2 


having such a structure, have been 


cold extruded on a laboratory scale 
However, spheroidization is often a 
costly treatment and a structure con 
taining coarse carbides will not ce 


velop the best combination of 


strength and toughness in the fin 
ished product 
For the higher carbon steel com 


ponents which are intended to go 


into service in the “as-extruded” con 


dition, the initial microstructure se 


lected will be a COMpromise between 


what is desirable as to 


extrusion 


Continued on p. 184 


* Digest of “Metallurgical Require 
ments of Steels for Cold Extrusion”, 
by D. V. Wilson, a paper presented 
at the Special Conference on Cold 
Extrusion of Steel, organized by the 
Sheet and Strip Metal Users’ Tech 
nical Association, London, May 12 
and 13, 1953, and published in Sheet 
Vetal ludustric Vol. 30. June 1955, 
p. 


HARDNESS CONVERSION CHART 


For Every Shop That Does 


Hardness Testing 


rate 


This latest and most nearly accu- 
Hardness Conversion Chart 


is a necessity wherever hardness 
testing is done. It has been com- 
piled and produced by CLARK, 
makers of the internationally re- 
spected CLARK Hardness Tester 
for “Rockwell Testing.” Printed on 
heavy stock convenient for wall 


mounting, the 


chart is offered 


free of charge to hardness tester 
users. Just attach this ad to your 


letterhead or write 


“Send wall 


chart.” A copy will be mailed to 


you without c 


arge or obligation 


P.S. If you would also like in- 
formation on CLARK Standard 


and Superficial Hardness Testers 
we'll be glad to send that along 


too 


CLARK 
INSTRUMENT 
INC. 


10202 Ford Road 
Dearborn, Mich. 
U.S.A. 


| |. 
Tub 
Lower Your Tube 
Replacement 
ith 
| 
For 
Cyanide | 
an | 
Salt | 
; Baths 
J 
Sri I) 
-GORDO. 
SERVICE; 


Hydrochloric Acid Vapors 
Sulphuric Acid Mist 
Nitrous Oxide 
Chlorobenzol 
Toluol 

Aerated Benzol 
Aromatic Amides 


Three Hasrertoy alles 


B dust) collectors 
have just completed 2 vears) steady service 
handling these corrosive chemicals. They are 
used ina large chemical plant to wash reaction 


vases and to reclaim many valuable chemicals. 


Hasrectoy alloy B has excellent resistance 


to hvdrochlorie acid in all concentrations, even 


to the boiling points. Tt alse has good resistanee to sulphurte acid and many other 


chemicals. The alloy can be fabricated inte practi ally any type hemuieal equipment, 


bor information on the resistance HASTELLOY alloy Bohas shown to many corrosive 


media and on fabrication procedures, write for a copy of Streneth. 


Nickel-Base 


Corrosion-Resistant Alloys. 


Haynes Stellite Company 
H AY N Union Corbide Corporation 
UCC 


TRADE MARK 


General Offices and Works, Kokomo, Indiana 
= Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Los Angeles—New York —San Francisco— Tulsa 


AUGUSI 


. 
\ Handling... 
eee 
a 
| 
{ dust collector of thi I iwi was constructed 
entirely from alloy B sheet 
resist severe rrasite condition 
Hoyne und “Hastelloy ore trade marks of Umor stbide and Carbon Corporation 
1955. PACE 


MISCO 


LLOY FIXTURES 


Michigan Steel Casting Co. 


DIVISION QF EBALOY, INCORPORATED 
“One of the World's Pioneer Producers of Heat and Corrosion Resisting Alloys 


1999 GUOIN STREET 
DETROIT 7, MICHIGAN 
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Steels for 
Cold Extrusion 


Continued from p. 182 

pressures and the final properties 

or a carbide parti le size 
the best prope rties will be deve loped 
if the carbide is distributed events 
throughout the structure Ih partie 
ular, “banded” structures and local 
concentrations of Carbide will be det 
rimental, The ideal material for cold 
extrusion would be completely tree 
from nonmetallic inclusions. and 
from directionality in the microstruc 
ture. It is also recommended that 
the steel should have a homogeneous 
structure with fine spheroidized cat 
bide particles grain) size not 
larger than A.S.T.M. No. 5 Nor 
malizing has been used successtulls 
in Germany, Lloyd and Kopecki re 
port that Heintz Manutacturing Co 
U.S.A soak the steel above the 
critical range and then water 
quench to preserve an even clistri 
bution of carbides. Atte quenching 
the steel was softened by annealing 
The annealing temperatures were 
generally just below Ac for exam 
ple, 1545" F. for low-carbon steels 
This would produce rapid: softening 
but preserve a fine grain size After 
annealing for 2 hr. the steel was fur 
nace cooled at SO" per hr. to roons 
temperature 

If intermediate softening is re 
quired during a se juence of extru 
sion Operations this generally is a 
subcritical anneal Phe time and 
temperature, which should be se 
lected to give a fine-grained reerys 
tallized structure, will vary to sone 
extent with composition and the ce 


giee ol previous cold working 
SURFACK QUALITY 


Phe surface quality of the blanks 
used in cold extrusion is often impor 
tant and must be considered in rela 
tion to details of the specifi opera 
tion In backward extrusion of a 
blank of smaller diameter than some 
part of the cic under such condi 
tions the first deformation is essen 
tially an upsetting operation). small 
surface defects may open up and 
cause defects on the external surtace 
of the pressing. So far as external 
surtace quality is concerned, forward 
extrusion. in which a reduction it 
external diameter occurs. is venerally 


Continued on p 
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| IM Ss & @ 
Heet end Corrosion Gesistant All 


ly where wanted ot 
In, aw tion beoring surfaces, cut- 

Speedily and neot- 

Plications with 


A Low PORTABLE 
HARDENING 
Heat localized exact- 
desired temperature. 
/ Ideal for gears, cams, 
: U/ ting tools and other 
T \“/ greas that are subject 
SOLDERING 
'y performs intri- 
cote soldering op- 
without the use of 
Pre-formed rings. 


ANNEALING 


| 
Ideal for an- | 


neoling, stress- 
/ relieving, mor- 


4 / molizing or pre- 
; (( ) heating selected 
/ areas. 


MELTING 


Readily melts 
Wantities of fer. 
fous and non. 
ferrous Metals 


in either graph. 
ite or Ceramic 
crucibles, | 
@ SMALL AND COMPACT This versatile unit is priced so low that every shop } 
may now take advantage of modern induction heat- 
ing necessary. ing techniques to improve quality and to increase 


® ECONOMICAL OPERATION 
No special power installo 
tion required. Operates on 


production. Its simplicity of operation eliminates the 
need for skilled personnel. 


Complete unit with line 


The Lepel Model 2 KW will meet the requirements 
ine of unity power factor. E 
i | 
© FULLY GUARANTEED of machine shops, toolrooms, research laboratories 
Guoranteed for continuous and educational institutions. It is especially suitable ~ 
— cycle and stated per- for hardening, brazing and soldering small parts f.0.b. factory 
ormance 


of either ferrous or non-ferrous metals. 


WILL HEAT TO 1500 F. 


V_"’ steel rod 1° length in approx. 1 second 


3 seconds 

Will melt 4 ounces of brass or steel in 4 minutes. aye — 
Equally well suited for heating of non-ferrous metals. J 


> | 


 LEPEL HIGH FREQUENCY LABO 


55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N 


RIES, ING. 


All Lepel equipment is certified to comply with the requirements of the Federal C 


mits 
(presents of silver or 
<o es 
| 
. 
RTO 
en ommunications Commission. Write for Lepel Catalog MP 8 
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“Pete can really take it easy now that he's got Columbia E-Z-DIEI"’ 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels— High Speed Steels (0 MB 


Die Steels—Hot Work and Shock Resisting Steels l 
Carbon Tool Steels. 


] melling furnace 


A lever handle control valve is mounted on furnace. The internal lining of the furnace 
side of furnace . . . metal is heated oY means is made from first quality fire brick, backed 
of burners mounted below the pot, firing tan- up with sufficient insulation, to minimize heat 
gentially to the interna! lining. This gives a losses. The large capacity allows a single 
uniform heat distribution and avoids flame pour to fill a complete mold, thus eliminating 
ger po y the pot opening allows charging of. large 
oll, or gas-oil combination firing . . . Venting 
out the hot gases takes place between the pot pieces of metal . .. Pot size. 76° diameter by 
and the refractory ring at the top of the 37” deep... send for complete information. 


Sell, INDUSTRIAL FURNACE COMPANY 
2624 CRANE AVENUE + DETROIT 14, MICHIGAN 


METAL PROGRESS; PAGE 186 


Steels for 
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least critical, because metal flow is 
then such as to iron out surface it 
regularities. Under conditions of 
satisfactory lubrication quite excep 
tional surface quality can be ob 
tained in the finished component 

So far as extrusion pressures and 
the toughness of the finished COMPO 
nent are concerned, strain age hard 
ening is an undesirable characteristic 
of steels. However, if sufficient 
proportion of an element which has 
a strong chemical affinity for carbon 
(such as titanium or vanadium) is 
added to a steel, the carbon is “fixed 
and the usual strain-aging phenom 
ena may be largely eliminated. The 
true “nonaging” or stabilized steels 
deserve consideration, particularly 
where deformations are high and 


service requirements are stringent 


INFLUENCE OF STRESS-RELIEVING 


At times, relief of internal stress 
and a useful improvement in tough 
ness may be achieved by a stress 
relieving anneal after extrusion 
Although stress-relieving at suffi 
ciently high temperature will im 
prove the ductility properties of an 
extruded steel component, this treat 
ment must be applied with discrimi 
nation when maximum strength is to 
be maintained. 

In Germany, deep-drawing qual 
itv aluminum-bearing steels have 
been widely used for extrusions 
which are to be highly stressed in 
service.  Fine-grained steels of this 
type retain a use ful degree of tough 
ness in the cold worked condition 
A typical analysis of a steel for pres 
ent) German spe ifications for cold 
extrusions is: O.10% ¢ 
O.18% Si, 0.3% Mn, and 0.04% tor 
S and tor P. 

More recently development work 
has been carried out on steels ot 
more ordinary quality. In view of 
the excellent) results obtained on 
these extrusions, as well as the great 
consistency of mechanical proper 
ties shown by cold worked COTpo 
nents, it has been suggested that 
some relaxation of the standards ot 
material quality may be permissible 
in cold extrusions. 

For applications of extruded or 

Continued on p. 188 
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It's easy to produce and maintain high gouul in big systems 


We do it every day—design and manufacture vacuum posstbilitics for assembling ectheaent, high capacity gas 
furnaces, dehydration systems, Vacuum stills pully inv han {ling ystems. Our highly skilled d igning an {manu 
systems for particle accelerators, and other large high facturing facilities stand ready to engineer and build com 
vacuum units pletely integrated high vacuum systems 


The high vacuum metallurgical turnace illustrated abov So, if a large high vacuum system can help you improve 


. is typical of the large units CVC 1s designing and manu a product or process it will pay you to talk to us 
facturing Consolidated Vacuum Corporation, Rochester 3, N.Y. 
CVC's ever expanding In of standard high vacuum A subsidiary of Consolidated Engineering Corporation, 
pum} valv gauges, and accessories offers unlimited Pasadena, Calit 
Consolidated Vacuum Corporation 
ne Rochester 3, N. Y. 
rmerly 
pe) | designers and manufacturers of high vacuum equipment 
| Vacuum Equipment Dept SALES OFFICES: MENLO PARK, CALIF. » CHICAGO, ILL. « CAMDEN, N. J. + NEW YORK, WN. Y. 


Pangborn cuts costs, 
saves time 


(1) Precision Finishing 
Pangborn Hydro-Finish 
Cabinet Removes 


scale and direc 


tional grinding 
lines holds tol- 
erances to .0O01 
and prepares sur 
faces for painting 
or plating. Liquid 
blast reduces cost 
ly hand cleaning 
and finishing of 
molds, dies, tools, 
ete. Models from 
$1410 and up 


(2) Dust Control 


Pangborn Unit Dust 

Collector Traps 
dust at the source. 
Machine wear and 
tear is minimized, 
housekeeping and 
maintenance costs 

reduced, Solves 


-- 


many grinding 
and polishing 
nuisances and al- 
lows reclamation 
of valuable mate 
rial. Models from 
$286 and up. 


Pangborn Blast Cleaning Machines 
Portable model cleans structures, 
bridges, tanks. quickly and eco 
$188 and up. Sta 


tionary cabinet saves time and 


nomically 


money cleaning smal! metal parts 


$319 and up 


Write for details or these machines 
to: PANGBORN CorPporattion, 1800 
Pangborn Bivd., Hagerstown, Md 
Look to Pangborn for the latest developments 
in Blast Cleaning and Dust Contro! equipment 


Pangqborn 


BLAST CLEANS CHEAPER 


with the right equipment for every job 
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Steels for 
Cold Extrusion 


Contined from p. 186 

drawn components requiring the 
maximum reliability. in) transverse 
properties, the Germans lave used 
very clean steels Otten, only the 
central half or third of a fine-grained 
aluminumn-killed mYvot was used. For 
highest quality requirements, sul 
phur and phosph rus contents were 
generally Jess than 0.03%, manga 
nese less than O.4°%, and silicon Jess 
than O.1%, with residual aluminum 
greater than 0.02% Ingot surfaces 
were scarted and, atter hot rolling 
longitudinal and transverse impact 
tests were often mace 

Apart from the effects of insoluble 
or segregated impurities, which re 
duce transverse ductility in the 
annealed condition. cold) working 
superimposes its own directional in 
fluences on the metal “Fibering” of 
the microstructures particularly 
when a hard constituent. is present 
can impart cood properties in the 
direction of extension at the EXPETISE 
of transverse ductility 


J. Panina, 


British Views of 
Shell Molding* 


A of the history and 
development of shell molding 
both in Britain and in the United 
States, J. G. Pearce summarized 
progress of the technique Armerica 
He mentioned one company} which 
at the time he investigated, was 
produc ing 40.000 exhaust valves im 
cust per S-hr. shift by shell 
molding, and between 4000 and 
S000 crankshalts for a new 6-cvlin 
der engine (the crankshatts being 
mide of nodular iron 
ht of the 
crankshatt was $5 Ib., two being cast 
in one shell mold and the total 
weight of metal poured 200 Ib. It 
was estimated that 15° by weight 


Finished tachined We 


| 
of an engine unit was shell mol 
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vest of “Discussion Shell 
Molding’, by J. G Pearce and W. B 
Parke in Research Report No. 347, 
Journal of Research and Deve lop 
vt, British Cast Research 
lation, December 1952 
In all probability he was refer 
Ford Motor 


Precise 


TEMPERATURE 
MEASUREMENT 


is one of the 
many applications of the 


TYPE B HIGH PRECISION 
POTENTIOMETER 


...@ general purpose potentiometer with 
a number of notable refinements, suiting 
it particularly to thermocouple work. 
Distinctive features include 


© Three ranges —O to 16 millivolts, 0 to 
160 millivolts and 0 to 1.6 volts 


© Three reading dials—effective scale 
length of approximately 175 feet for 
each range 

© Subpanel switch and slidewire construc- 
tion for protection of contacts from dust 
and corrosive fumes. 


© Special provisions to minimize parasitic 
thermal emf's — including automatic com- 
pensation of slidewire thermals and 
gold contacts in galvanometer key. 


@ Exceptional convenience in reading and 
adjustment. 

Solid ond substantial construction for 
many years of trouble-free service. 


This standard laboratory potentiometer 
is also well suited for meter calibration, 
for checking portable potentiometers, and 
for other critical measurements of D.C. 
potentials requiring exceptionally high 
accuracy. 

Described in Bulletin 270 


SPOTLIGHT GALVANOMETER 
FOR SHOP AND LABORATORY WORK 
e Sturdy, short period 
Sensitive (up to 1.5 HV per mm.) 
Multiple-refiection optical system 
100-Millimeter scale 
For null or deflection measurements 
Described in Bulletin 320 


RUBICON COMPANY 


Electrical Instrument Makers 
3758 Ridge Avenue * Philadelphia 32, Pa. 


é | 
tat 
— 
\ 
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BH-30 iiusTRATED 
Hydraulically operated die casting machine 
for production of zinc castings weighing up 
to 10 pounds. 


USED TO PRODUCE 


DORMEYER 


FIRST NAME IN MIXERS 


Beats + Mixes + Grinds «+ Stirs 
Juices + Whips «+ Slices + Shreds 


...The new Dormeyer Power-Chef per- 
forms all! To produce the die cast parts 
of this famous food-fixer demanded 
equipment of equal versatility and pre- 
cision... And KUX « First Name in Die 
Casting Machines ‘delivered the 
goods’ to perfection! 


Kux improved die casting tech- 
niques means improved quality pro- 
duction of YOUR PRODUCT. Let Kux 
engineering know-how, show you how! 


Write for illustrated catalog showing com- 
plete line of KUX Die Casting Machines. 


KUX MACHINE COMPANY 
6725 N. Ridge « Chicago 26, Illinois 


FIRST NAME IN DIE CASTING MACHINES 
SELECTED BY FIRST NAMES IN INDUSTRY 


FIRST NAME IN DIE CASTING MACHINES 
= 
v 
FA 
P 
i 
& &, 
‘Ne 
3% 
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: 
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METALLOGRAPH 


and Universal 
Camera Microscope 
VISUAL OBSERVATION and PHOTOGRAPHY 


OPAQUE and TRANSPARENT SPECIMENS 


BRIGHT FIELD, DARK FIELD 
and POLARIZED ILLUMINATION 


This is the instrument all metals engineers are 
talking about Instantly converted for transparent 
using the transmitted light accessories 
luded but not illustrated Units of comparative 
ersatility and performance cannot be 
for less than twice the price 
mage i automatically tr focus in the 
the transitior frow observation to 
raphy is Instantaneous 
and entirely self contained with built-in 
“ amera, light, variable transformer 
of magnification 25 - 1500 » 
Visually 77-2250 photographically Equipped 
with 5 objective lenses and revolving noseplece 
$ photographi eyepieces on revolving turret 
sual eyepiece 
e @ many other important features and accessories 
including calibrated mechanical stage, filters 
polarizing apparatus, micrometer eyepiece, film 
holders, hardwood case, ete 
fob. Boston, COMPLETE UNIT Only 5940 
Model MMI! pioneers several new features available 
for the first time, as well as including features 
found only in instruments selling for over twice our 
inusually low price For metals and other opaque 
ipecinens ar also transparent specimens, under 
roth ordinary and polarized light An ideal, all 
purpose laboratory instrument 28-1500 
@ transformer built Into 
‘a microscope base 
@ vertical tlhuminator with 
irks fiaphragm and 
filters 
4 @ illuminator mounts on 
stage for oblique lighting 
@ illuminator mounts suh 
stage for transparent 
specimens 
res @ coarse and fine focusing 
x @ focusable stage 
as @ calibrated drawtube 
@ polariging apparatus 
@ revolving noseplece with 
objectives 5 10%, 
40%, 100* 
@ vryepleces Pio* 
COMPLETE with ail 
accessories, fob Boston Only $287 
Write to Dept Pos Hlustrated 
204-206 MILK STREET, BOSTON 9, MASS 
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Continued from p. 1SS 
Dr. Pearce 


was consuming two to three million 


reported the process 
pounds of resin per year in the 
United States 
thetic resin estimated that if, by 


1957, only 5% 


Ore supplier of svn 


of the castings output 
were to be from shell molds then a 
total of some SO.000.000 Ib. of resin 
would be required annually, or 
roughly two-thirds of the volume of 
phenolic resins now used for all 
molding purposes. 

Essential steps in the production 
of shell molds start with a metal 
pattern heated to 350 to 500° F. and 
sprayed with a parting licuuidl to 
facilitate subsequent stripping of the 
shell \ paraffin solution was first 
used but now one of the silicone 
emulsions is generally favored. Next 
a dry mixture of fine-grained sand 
and 5 to 9% of a powde red synthetic 
resin IS sprinkled over the pattern 
After standing for 5 to 15 see.. the 
pattern is reversed and excess sand 
falls away. leaving a coating of sand 
Oven baking 


at 520 to | fon 1 to 


resin on the rm 


sets the resin and the shell can then 
Shells 


are pinned and clamped together to 


be removed trom the pattern 


form complete molds and usually are 
buried in steel shot for support 

In considering dimensional 
racy, 0.008 per in. of length is 
an average figure although 
ous examples have been reported of 
a considerably greater degree of pre 
cision. For instance, a casting | ft 
long was made in quantity with a 
masini Variation of plus Or 
O=.OL in. Such measurements would 
be made on a section of the casting 
contained entirely within one shell 
likely to be 
when measuring across the parting 


line of the shell 


Among ¢ rly difficulties was stick 


Variations are greater 


ing of the shell to the pattern, pat 


ticularly when new. Silicone emul 


sions have now eased this problem 
Phe pattern is spraved on the rotary 
table generally used for continuous 
production — or in some cases dipped 

immediately betore it is clamped 
to the dump box. In some machines 
spraving is preceded by brushing, 
both operations being automatic. In 
smaller hand-operated setups, spray 


Continued on p. 192 


ROTARY BURS AND FILES 


Made of high-speed steel. Produced in our own 
factory where uniform hardness is assured by 
heat-treating in electric furnaces on which the 
temperature is closely controlled by electric eyes. 


AF (Files) 


Set AB (Burs) 


Sets AB & AF Per Set 
$11.05 net 
2 to II sets 9.75 net 

12 or more.. 8.45 net 
The above sets, with 44" diameter shanks, are 

‘4 

composed of the 8 most popular sizes for gen 

eral use 
Over 200 sizes and shapes (total over 75,000 

Pieces) are carried in stock for immediate 

shipment. 


DEMAGNETIZER — Mode! D-3 


This tool quickly and easily removes magnetism 
from cutting tools such as cutters drills, saws 
etc., and thus keeps them free from chips ind 
metal-slivers that reduce production Cuts cost 
of tool maintenance 


HEAVY DUTY ETCHER 


Model A-A has wide use as a production-line 
etching tool. With six heats it is effective on 
small parts and also on large pieces such as 
shovels, castings, etc Comple e with ground 
lead, heavy metal case, etc. 


Send for new Catalog No. 29 with 64 pages 
of Maintenance, Production and Safety 
Equipment. 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, Ohio 


| “UNIT MARTINDALE 
the, NI RON 
> 
& 
- 
y 


Characterized by freedom from impurities, uniform 
analysis and high density, Silblok 25 and Silblok 50 
offer you maximum effectiveness in blocking open 
hearth and electric furnace heats. 

They assure closer control of carbon content, help 
keep foreign inclusions to a minimum and start block- 
ing action in the shortest possible time. 

Silblok 25 and Silblok 50 contain nominal silicon 


maximum blocking 
efficiency 


contents of and adjusted to give optimum 
results. Both alloys are carried in stock and supplied 
in sizes to meet customers’ requirements. 

Silblok 25 and 50 are among the complete family 
of Vancoram special and regular silicon alloys for use 
in the steel, iron, chemical and non-ferrous industries. 


For complete information, contact your nearest 
Vanadium Corporation office. 


Other Vancoram alloys for the iron and steel industries include a complete range of 
vanadium, titanium and chromium alloys, as well as a variety of special foundry alloys. 


VANADIUM CORPORATION 
or AMERICA 


~ 


CONTROL in the ladle 


Producers of alloys, 
VAN 


420 Lexington Avenue, New York 17, N.Y. 


CHICAGO 


«metals and chemicals 


+ DETROIT + CLEVELAND « 


PITTSBURGH 
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FOR MEN 


WHO USE 
WIRE MESH BELTS! 


HERE'S WHY LEADING MANUFACTUR- 
ERS SPECIFY "CAMBRIDGE" WIRE MESH 
CONVEYOR BELTS. 


ACCURATE CONSTRUCTION — every 
stop of the construction of your belt is 
carefully controlled so that the finished 
belt meets specifications for size, mesh 
count and mesh opening. Even the 
welds at the edge of the belt are speci 
ally inspected to give you maximum 
protection at this most vulnerable part 


RANGE OF SPECIFICATIONS — 
whether you're handling small light 
weight parts such as needle bearings or 
heavy bulky parts such as automotive 
forgings or castings, there's a Cam 
bridge wire belt specification to meet 
your needs. Even processing through 
heat, acids or quenching solutions is a 
snap when the proper metal or alloy ts 
chosen for fabricating your Cambridge 
wire mesh conveyor belt 


EXPERIENCED ENGINEERING SERVICE— 
the combination of trained engineers 
both inthe Cambridge plant and on our 
Sales Staff is your assurance that the 
belt recommended for you is the right 
belt) Cambridge engineers can assist 
you in any phase of conveyor belt 
tise ge conveyor design, plant lay 
out, equipment spec fications, 


P. 

iF YOU DON’T USE WIRE MESH BELTS, 
you ll do well to find out how they can 
cut costs and boost output by combin 
ing product movement with processing 
im your plant For information write 
direct or call in your Cambridge field 
engimecr. See Selting-Mechanieal” in 
your classified telephone directory for 
the Cambridge man nearest you 


wi 


Typical Cambridge Belt Weavers, Bolanced 
and Rod-Reinforced, are widely used for 
many processes which can be combined 
with movement. Other Weaves available 


FREE WIRE BELT MANUAL = 


stallations, construction | 


Gives data on design, in 


Write for your copy now (= | 


The Cambridge 
Wire Cloth Co. 


Dept. B 8 * Cambridge 4, Md. 


METAL [ SPECIAL 
CONVEYOR METAL 
FABRICATIONS 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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Continued from p 190 
mg the pratte roonce in five or even 
ten operations has been found ade 
‘broken 


cquate New patterns ¢ in be 


in by applying several times the 
normal amount of emulsion, or a 
thicker emulsion, and heating tor 
several hours 

A wide divergence of Opinion ts 
noted about comparative costs of 
castings, green sand molded) versus 


shell molded 


to conclude that the over-all cost oft 


However, it as fan 


a casting made im a shell mold. is 
appreciably higher, a considerabl 
share of the added cost’ being charged 
to pattern expense 

This position might change to an 
important degree Thus, a reduc 
tion in cost of resin (which tre 
quently amounts to 40% of the cost 
of producing shells would have 
telling effect 


sive and effective method of secur 


ing the two halves of a mold would 
be benetic ial 

Hollow cores with a wall thick 
ness similar to that of shell molds 
can be made by the same process 
although information on this prac 
tice is limited. Its advantages should 
include savings in sand, elimination 
of the long-evele baking oven better 
surface finish — often as good as a 
conventional core coated with black 
mie and greater accuracy since the 
shell is cured in contact with thi 
core box, thus eliminating the likeli 
hood of sagging 

\ representative of Rolls-Royce 
Ltd., outlining his company s experi 
ence in making high alloy steel cast 
mgs 14% Ni, 20% Cr by shell 
molding, described shells 12.16 in 
and requiring only eight '2-in. litt 
Shells were held together 


by half a dozen small G-« lamps and 


ing pins 


there was no tendency noted toward 
buckling or distortion in) pouring 
The process proved to slightly 
less expensive than green sand mold 
ing, even though pattern costs were 
higher. Castings 
by the 
produced at half the cost by shell 


molding and a dimensional accuracy 


previously mace 


lost-wan process could be 


maintamed of in per in. of 
length in one shell and of O.0O7 in 


A. H. ALLEN 


across the joint 


SULFUR 
ANALYSIS 


Accurate Results 
in 3 MINUTES with the 


DIETERT-DETROIT 
SULFUR 
DETERMINATOR 


No. 3104 Three Minute Sulfur Determinator 


The Dietert-Detroit Sulfur Determina- 
tor used with the Varitemp or Hitemp 
Combustion Furnace provides the 
most practical means of getting results 
in a few minutes with accuracy equal 
to or better than any other method. 


APPLICATIONS 


Metals and Ores 


FEATURES 
Lowest First Cost 


Fuel Oil and Lubricants Simple Operation 
Solid Fuels and Greases Exact End Point 
Rubber and Plastics Visible Reagents 
Inorganic Sulfates Efficient Bubbler 
Organic Chemicals Meets A.S.T.M. Spe 


Let our chemists suggest a complete ready-to- 
go set-up to solve your sulfur analysis problems. 


CONTROL EQUIPMENT 


9330 ROSELAWN « DETROIT 4, MICH. 
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President of General Alloys Company, Boston, Mass 
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been presented in detail. Most of 


Materials in Water” 500" F 


of oxveen per liter at the start of 
the test period 


ind containing about 30. c« 


mis should serve as an 


ilso conducted at 600° F. in water 


extremely useful reference tor 


the selection of materials to be used 
ls sts were con 


in the construction of equipment to minutes of boiling 


handle water in the te mperature ducted in autoclaves in which the 

range from 500 to 600" I As more water was relatively static. Some of 

experience 1s gained in this range of the materials were tested in each of 

operation, the value of the data pre the following environments 

sented will increase 1. Six samples in individual bas 
The results of extensive corrosion kets were support d in an autoclave 

tests on stainless steels and mumerous that was connected to an oxygen 


other materials in water at te mpera 


thire from thout TO to 650 | have pre sSure between 510 ind 7 sf) psi 


Several tests were 


which was first de oassed by several 


Dottie to mamta an oxygen partial 


=a 
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BRIGHT 
BRAZING 


OF STAINLESS STEEL 
AND NON-FERROUS 
METALS 


Bright-brazed and bright- hardened 
parts, courtesy Hamilton Standard 
Division, United Aircraft Corporation. 


WITH A SARGEANT & WILBUR 
CONVEYOR FURNACE 


Now, ports made of stainless can be BRIGHT-ANNEALED, 
BRIGHT-HARDENED or BRIGHT-BRAZED without oxidation, on a 
continuous production basis. They come from the controlled-atmos- 
phere conveyor furnace scale-free, bright and clean. 

No pickling, sand blasting or tumbling required. These costly oper- 
ations are eliminated, so your parts retain their sharp design 

and edges. A special Sargeant & Wilbur alloy for bright-brazing 
makes the joint practically invisible because it resists dulling and 
matches the metal color perfectly. Steel and non-ferrous metal 
parts are brazed in the same operation with excellent results. 


Your samples processed FREE. 
To see your products bright brazed, 
send samples and specifications 


Send for free illustrated booklet giving more information on the Sargeant & Wilbur Conveyor Furnace. 


Nome 
Company 
REPRESENTATIVES Address 


NEW YORK CITY and EASTERN PENNSYLVANIA—Geraid B. Duff, 68 Clinton Ave., Newark, N. J.; 
MICHIGAN—M. C. Schwer, 2970 W. Grand Bivd., Detroit 2, Mich.; OHIO, INDIANA, WEST VLBK 
GINIA, KENTUCKY and WESTERN PENNSYLVAN .. 

18, Ohio; NEW ENGLAND—James J. Herkis. 184 Weeden St. Pawtucket. B 
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Concentrations of dissolved oxygen 
were calculated to be between 2300 
and 3300 ce. per |. of water 

2. Oxygen partial pressure in the 
autoclave was maintained between 
335 and 510 psi., the calculated oxy 
gen concentration in water being be 
tween 1500 and 2300 c« per | 

3. Sufficient oxvgen was added 
to an autoclave to give a concen 
tration of about 240° pe l. of 
water at the start of the tests, with 
no further additions of oxygen 

1. The test was started with a 
hydrogen content of about cc 
pe of 
to maintain this concentration 


water but without additions 
5. Specimens loaded in’ tension 
to less than LO.000 psi. were expose d 
to water flowing at 30 ft per min 
Phe oxs ven concentration was mam 
tained between 3 and 5 ce. per | 
by necessary additions as determined 
from chemical analyses 

Results of a few isolated tests 
with high initial hydrogen pote ntials 
obtained by various additives (so 
dium dichromate, hydrogenated wa 
ter, and with combinations of these) 
are also reported 

By far the most extensive tests 
were conducted on Type 347 stain 
less steel, the material used in the 
construction of the autoclaves and 
circulating systems. Various meth 
ods of joining this alloy to others 
were investigated and contact cor 
rosion tests were made to determine 
the suitability of other materials 
when used in contact with Type 347 
stainless steel. 

Most of the specimens were in the 
as-machined condition, after de 
greasing with trichlorethylene or 
acetone. Some of the samples were 
passivated with aqueous nitric ac id 
solutions 

Included in the results are the 
test. conditions, the description ot 
the specimens after exposure the 
change in weight ot the specimens 
as removed after testing, and the 
over-all rating of the sample as either 
good, poor, or doubtful, During sev 
eral tests up to 7000 hr. in duration 
the specimens were examine d pe 
riodically and the results of these 
intermediate inspections are in 

Continued on p 196 

*Digest of “Water Corrosion of 
Structural Materials”, by ¢ 4 
Breden, S. Greenberg, R. M. Robin 
son, A. H. Roebuck, V. F 
and C. C., 
1519, Argonne National Laboratory, 
July 1951. 
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How GLOBAR Heating 


Elements can cut 
your heat treating costs 


GLOBAR” Heating Elements 


MORE HEAT... pu: 


WIDEST RANGE OF 
ERATURES...\; 
I 


SIMPLICITY 


LESS DOWNTIME... 


@ Furnace manufactured by Sylvester & Co., Terminal Building 


Look at the ways you reduce rejects and production 
costs with a modern electric heat treating furnace equipped 
with GLOBAR® Brand silicon carbide heating clements 


For instance, this Sylvester rotary hearth furnace equipped 
with forty-eight GLOBAR non-metallic heating elements, 
1s lowenng production costs on jet turbine 

blades. This single 250 KW unit can heat 1200 Ibs. of 
steel per hour to 2150°F. 


Because loss of metal as scale can often be eliminated 

by using a protective atmosphere, parts to be hardened are 
usually machined to exact dimensions and cleaning 
after soaking 1s unnecessary, in many cases 


Get these advantages of furnaces using GLOBAR heating 
elements pr kling and acid disposal eliminated permitting 
equipment to be located right in the produ thon area 
higher thermal ethiciency which cuts tuel costs 


AULOMATH 
controls —which lower labor costs; fuel handling and 


processing climinated, as well as the added cost of turnace 


construction needed to burn other tuels 


Let us show you how GLOBAR heating clements can best 


serve you in heat treating or any other industrial turnace 


Wrre today to The ¢ arborundum ( OMI pally 


LD pt MP 87-310, Niayvara Falls, N.Y. 


GLOBAR 


Heating Elements 
byCARBORUNDUM 
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Corrosion of Structural 
Materials in Water 


torn 


unit 


vere 
a Continued from p. 194 witl 
cluded. A typical set of the obser chat 
vations made during such a test. is forn 
viveti Dable | ligh 
In Table TP on p. 198 the results to 
for stainless steels and other com (sen 
mon structural alloys tested in static Tae 
oxygenated water ce. per thre 


the start) 


marized by placing the alloy in one 


at 500° F. have been sum 


test 


of four categories of evaluation \ 


he materials rated as satistactors 


wd tightly adherent 

orm films, and exhibited se 
galvanic action when in contact 
i Type 347 stainless steel auto 
es The coatings that 

wed on the alloys ranged from 
t vellow, blue, or violet tarnishes 
dark brown or black 

erally, these films were lustrous 
ippearance and in a few 


samples did not change 


their original appearance betore the 


Was made 


material was classified as 


relatively 


were 


ale 


Cases 


from 


Center 
Fired Rotary 
Furnace 


while 


MAHR ROTARY HEARTH FURNACES 


TEMPERATURE RANGE: 14 


For Continuous Heat Treating or Forging Operations 


SAVE in equipment investment and shop space. Heating billets for forging or heat treating 
on a continuous production basis means no interruption and no waiting with one charge 


th h +i 


revolves. 


Stock is charged and disc 
One man can usvally attend the furnace. 


easily handled. Stock always enters a high temperature, preheating zone. 


00° —2300°F. 


harged continuously as the hearth 
Irregular shaped pieces are more 
More stock is 


heated, per square foot of hearth, than in any other conti 


the facts. Write for Equipment Bulletin No. 1000. 
Other Mahr Furnaces 
Standard + Pusher + Batch «+ Pit « 


1802 N. 2ND STREET 


$s or stati y hearth furnace. 


Available Center or Tangentially Fired, Mahr Rotary Hearth Furnaces speed productior, 
lower operating costs, and deliver a more uniformly heated product with less labor. Get 


Continvous * 


Gas or Oil Fired 


MANULFACTURING Co. 
DIVISION OF DIAMOND IRON WORKS, INC. _ 
MINNEAPOLIS, MINNESOTA, U.S.A. 
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sutistactory if the corrosion produc ts 
were loose or it pitting had occurre d 


The loose corrosion products were 


powde rv, black or rust-colored, and 
could be easily brushed trom the 
surtace Very often a more tightly 


adhering film occurred beneath the 
loose powder. 

The major reasons tor classifving 
the behavior of a material as doubt 
ful were: (a) Conflicting results were 


obtained on several samples 
Ome loose corrosion products had 
formed after extended periods of 
test, although thes 


served during shorte: 


were not ob 
tests ( re 
sults for some Specimens sec med to 
depend on surface treatment d 
large we ight changes indicated more 
than 


visual INS pec tion 


corrosion Was apparent from 
Some mteresting results obtained 


from the less numerous tests at the 
other conditions were 
1. The 


nickel stainless steels exhibited satis 
factors 


austenitic chromium 


resistance to corrosion under 


al! test conditions 


As-welded jomts on Py pe s 304 


and 316 stainless steels were as satis 


factory in oxvgenated water at 600 
iS 347 


joints 


Continus don 19S 


Table | — Typical Data for Long- 
Time Corrosion Tests of Passivated 
Type 347 Stainless * 


INCRE APPEARANCE AND 
COMMENTS 

MENTS, | OMMENT 


Hit. 


| Sample covered 
with dark yellow, 
blue, and violet 
tarnish. 

Autoclave dry 
at end of period 
Faintly lu tre 

ellow-brow 
oating 

mod) No chan 


larnish slight] 
darker 
741 th tho No change 
718 No cl inve 
No change 


Autoclave dry 


atend ot period 


(10 0.020 No change 
No chanve 
Dull blue-brow: 
tarnis! 
412 No chang 


*Passivated in 20°67 HNO, at 160 
for hi Test conducted in water 
at 500° F. and containing 30 cc. oxy 
gen per |. water. 

In mg. per sq.cm,. per month 
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‘THE BEST INDUSTRIAL FURNACES MADE 


PRECISION HEAT TREATMENT OF CLUTCH RINGS 


AT STYBERG ENGINEERING CO., Racine, Wisc. 


In the fabrication and heat treatment of clutch rings at Styberg Engineering, 
parallel tolerances on the sidewalls of rings 18” in dia. had to be maintained to 
within .0005. In addition, high physical properties with good impact and weor 
characteristics had to be obtained. Clutch rings varying in dia. from 9” to 18” 
O.D. with a wall thickness of .126 + .000—.004” tolerances are heat treated in 
five Sunbeam Stewart Electrically heated ovens. The larger rings of 18” dia. must 
pass through a gage slot .135” wide by 18” deep with walls parallel within 0005 
Due to extreme critical tolerances, automatic equipment could not handle the 
work satisfactorily. Therefore, a battery of five electrically heated Sunbeam 
Stewart double-shelf, atmosphere-controlled, oven-type furnaces provided the 
most practical heating equipment. One endothermic gas generator supplies the 
atmosphere to the furnaces. A non-oxidizing, non decarburizing atmosphere 

allows full hardness to be obtained throughout the cross-section of the ring. 
These Sunbeam Stewart furnaces are designed to provide high heat input with 
5 positive seel thal prevents infiltration of Gir inte the low wall losses. This is ideally suited for production requirements as extremely 
B. Heating elements on 4 sides of chomber assures rapid recovery of the furnace to the control temperature occurs upon loading 
cold work. Rapid return to temperature reduces waiting time, allowing a larger, 
steadier production. Because of its wide operating range, this Sunbeam Stewart 
heating chamber and ignites escaping unit is ideal for general purpose heat treating including hardening of carbon and 

alloy steels, normalizing, annealing, and pre-heating high speed steels, etc 


IF YOU ARE CONSIDERING DEFENSE WORK CALL SUNBEAM. Designs are available for heat treating the following materiel 


SHELLS: 57MM; 75MM; 9OMM; 105MM; 120MM; 155MM; ARMOR PIERCING SHOT (Horden 
3°, 5°, 6°, 8° Navy Shells (Harden, Quench and Draw). 


atmosphere 


, Quench ond Draw 

CARTRIDGE CASES (Annecl, Stress Relieve) 

FORGINGS: Rotory Hearth and Pusher-type Forging Furnaces. MACHINE GUN CLIPS (Harden, Quench and Draw 
JET AIRCRAFT and TANK PARTS 


unbeam CORPORATION (industrial Furnace Division) 


Main Office: Dept. 108, 4433 W. Ogden Ave., Chicago 23—New York Office: 322 W. 48th S1., New York 19—Detroit Office: 3049 E. Grand Bivd., Detroit 2 
Canada Factory: 321 Weston Rd., Toronto 9 

A letter, wire or ‘phone cal/ will promptly bring you information and details on SUNBEAM industrial furnaces, either units for which plons are now reod 

units especially designed to meet your needs. Or, if you prefer, a SUNBEAM engineer will be glad to call and discuss your heat treating 


or 


y problems with you. 
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Corrosion of Structural 
Materials in Water 


Continued from p 196 

Initial 
bad over-all corrosion of Type 347 
had heated 
in the sensitizing range after welding 
both 


autoclaves and circulated water indi 


experiments indicated 


spe whic hi been 


1. Results obtained from 

cated no problem of crevice COTTO 

sion with Type 347 
5. Martensitic 


were 


stainless steels 


inferior to austenitic stainless 


Continued on p. 200 


Table Il — Autoclave Tests of Structural Materials in Oxy genated 
Water at 500° F. 


SATISFACTORY AFTER 4 MONTHS 
Stainless 7 
547, 
347,* 
347,* 


Types 304, 316, and 34 
welded to 547 

welded to 3045 

welded to 316 

304,* welded to 304} 

516,* welded to 316* 

Armeo 17-7, age hardened 
Armeo 17-4, age hardened 
ULS.S. Stainless W, ave hardened 
Durimet 20 

Stellite 3, 6 and 12 


Elygiloy 


*As welded and quench-annealed 
from 1950° F.; water at 600° F. with 
240 ec. O» per |. added at start of 
each period, 


Standard 6} pecial 


YOUNG BROTHERS OVENS 


solve 
your 
heat- 
treating 
problems 


Electrically 
atmosphere, 
alloy heat treat ovens 


Every Young Brothers Oven, whether standard type 
or special design, is engineered to meet the most exact- 
Leading manufacturers processing 
ferrous or non-ferrous metals are finding that Young 
Brothers Ovens improve the quality of their products 
at considerable savings in time and money. 
branches of the Armed Services, too, have approved 
the use of Young Brothers Ovens where heat treating 


ing requirements. 


applications are required. 


For over 50 years, Young Brothers Company has con- 
tinually developed batch and conveyor ovens for new 
processes, materials and products where heating re- 
quirements are not in excess of 950° F. 
ability of these ovens in thousands of installations is 
your assurance of finest results at lowest cost. Experi- 
enced engineers are available for consultation without 
Write for Bulletin 14-T on heat treating. 


obligation. 


YOUNG 


Fitob 1829 Columbus Road 


1896 
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BROTHERS COMPANY 


heated, 
rack-type 


controlled 
magnesium 


Many 


The depend 


Cleveland 13, Ohio 


SATISFACTORY AFTER 2 MONTHS 
Stainless Types 304L, 318, 302B, 

303, 305, TS347A and 446 
3041, welded to 304L with 304L rod 
Fahralloy, as-cast 
C-1, as-cast 
ULS.S. Stainless W, welded to 347 
Armeo 17-4 PH, Malcomized 
Armco 17-7 PH, Malcomized 
Armco GT-45 
Carpenter 20 
Multimet 
Bachrach Alloy 
Haynes Alloy 25 
Stellite 1, 4, 19, 21 and 98 M2 
Stellite, graphitic 
Ampco 15, 18 and 18-23 
Cupro-Nickel (70-30) 
Chlorimet 2 
Dureo D-10 
Ilium G 
Inconel X 
Monel 
Nicrobrazed stainless steel (302) 
Iridium-nickel alloy SR-10271§ 
Rhodium 
Tantalum-tungsten alloy 
Titanium Ti-75A% 


Not SATISFACTORY 


Stainless Types 316L, 405, 
$31, 440C, 440F, and 501 
, Malcomized 
, Maleomized 
, Maleomized 
2, Scottsonized 
, Scottsonized 
A.S.M.E. SA-212, Grade B 
Hi-tensile 
Cromoco toolsteel 
Disealloy 24 
FCC-66 toolsteel 
Ni-Hard and Ni-Resist 
Nusite 
Ontario toolsteel 
Stellite 93 
Stellite Star J 
Vascoloy-Ramet 166 
Ampco & 
Ampcoloy A-3 
A mpcoloy 45 
Bronze, leaded 
Copper 
Alnico VI 
Hastelloy A, B, C and D 
Monel and “S” Monel 
Nickel-molybdenum alloy 
(96 Ni, 4 Mo) 
Hevimet 
Silver 
Silver bearing alloy 


Ag, 10 Mo, 5b Cud 


4110, 


(RD 


Nov EVALUATED, DATA DOUBTFUI 


Stainless Types 302 and 32 
TS347-A, welded to same 
304, Maleomized 

\-Nickel 

Ceco 100 Metal 

Chlorimet 

Ilium 

Inconel 

Fansteel 

Tantalum 

347, chromium plated 
S.A.E. 52100, chromium plated 


Welded with 347 rod. 
tWelded with 304 rod. 
We lded with 316 rod 
STests made at 600° F. 


| 
¥ 


This critical connector, used in new, 
improved radar devices, is made of 
Berylco beryllium copper for its many 
recognized advantages. Beryllium 
copper offers the designer desirable 
combinations of properties such as 
strength, spring action and forma- 
bility in high degree. 


As in all radar and electronic equip- 
ment, the material used for connectors, 
plugs, adapters, etc.,musthavecurrent- 
carrying capacity. Berylco certainly 
has that. It must also retain firm con- 
tact pressure for a long time; it must 
be noncorrosive; it must be indifferent 
to wide temperature variations; it must 
not be subject to fatigue. 


DEPT. 


Febricated by Micro-Matic Screw Co., Inc., Linden, NJ. 


IT’S MADE OF BERYLCO BERYLLIUM COPPER 


Berylco offers all these qualities to a 
superlative degree. For this particular 
part, which must be turned and 
threaded to close tolerance, machin- 
ability is important. In this respect 
beryllium copper offers special advan- 
tages through its age-hardening fea- 
ture. This means that parts can be 
readily machined in a relatively soft 
condition and then hardened to 
give the desired combination of 
final properties. 


You will undoubtedly want to include 
Berylco beryllium copper in your 
plans for the future if you have not 
already done so. Take advantage 
of the know-how of the world’s largest 


producer. Call or write any of the 
offices below for sample material or 
engineering help. 


VALUABLE ENGINEERING INFORMATION 


on Berylco beryllium copper is 
contained in a series of technical 
bulletins, published monthly. To 
receive your copy regularly, write 
on your business letterhead. 


TOMORROW'S PRODUCTS ARE 
PLANNED TODAY — WITH 
BERYLCO BERYLLIUM COPPER 


3H, READING 9, PENNSYLVANIA 


New York « Springfield, Mass. « Rochester, N. Y. © Philadelphia « Cleveland « Dayton « Detroit * Chicago « Minneapolis « Seattle « San Francisco « Los Angeles 


Representatives in principal world-trade centers 
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Corrosion of Structural | HEAT TREATING 


Materials in Water 


Starts on p. 194 FURNACES 


alloys in static, oxygenated svstems 
but appeared to be satisfactory in 
degassed water or in flow svstems UP TO 2000'F. OR MORE 
containing small amounts of oxygen 
sto ce per of water Alkaline 
additives improved resistance to 
high temperature water Corrosion, 
but sodium dichromate was ineftec 
tive for these martensitic materials. 

6. Corrosion behavior of carbon 
steels is improved by degassification 
of water or by the addition of 


hyvdroge 


7. Bronzes and copper-nickel 
alloys are more resistant to corrosion 
in degassed water than in oxygen 
ated water. 

In the ratings of the materials, as 
presented in’ the report, the main 


consideration was that a minimum 


A simple method of 
controlling temper- 
atures in: 


amount of COTTOSION products Was 


lost to the svstem. Thus, although 


a material was rated in many in This car-type annealing furnace 


© WELDING ho het stances as unsatisfactory. the actual is an example of the heat treat- 
© FLAME-CUTTING Also 


© TEMPERING available 
FORGING in pellet 

* CASTING and {3 r certain kine service nace was designed for the heat 
@ MOLDING liquid . Phe data would be of much more 


amount of corrosion was not so great ing furnaces designed and engi- 
This particular car bottom fur- 


treatment of chain up to 20007 F. 
*® DRAWING form immediate usefulness had the au at Cleveland Chain & Mfg. Co. 
poy orca We also build furnaces for other 

IN GENERAL comparison of the corrosion resist uses, including aluminum and 
ance of the materials in the various magnesium heat treating. 
environments, The “corrosion rates” 


thors obtained a more quantitative 


It's this simple: Select the 
° 
k 
Tempilstik” for the working on ported do wot tadicate the ec 
temperature you wont. Mark stack 
your workpiece with it. When verity of the attic since unknown 
the Tempilstik® mark melts, amounts of corrosion products re 
the specified temperature has gives up mained on the Specunens at the time 


to 2000 
been reached. we sod of the final weighings. This fact was 


recognized by the authors as indi 
Available in these temperatures ( F) 
cated by the following statement 


113 400 950 1500 “Corrosion rates are thus not a eri 
125 4450 1000 1550 
138 terion of the performance unless the 


7” 550 1100 1650 corrosion product is adherent 
16 700 
600 1150 1700 
175 pred sae 790 It should be pointe d out that even 
188 
aa 700 | 1250 | 1800 if an apparently adherent scale re 
213 750 man I | | 
nains On a specimen s possible 
( 1350 1900 
225 800 , This battery of three aging ovens incor- 
238 aso 1400 1950 that substantial amounts of corrosion : 
250 388 900 1450 2000 porates direct gas-fired recirculating air 
produc ts mav still have been lost to heating systems and other features which 
—Tempil® “Basic Guide the medium. Such losses may be contribute to uniformity and faster, more 
to Ferrous Metallurgy” economical production in a large alumi- 
— 16%” by 21” plastic-laminated wall num company. 
in cakes, Send ter sample the specimens form compounds 
stating temperature of interest to you. whatever their nature, with the cor bd bd 


NG roding agent or agents. Therefore Investigate the advantages and patented 
43 the actual corrosion rate of a speci es offered in the heat treating fur 


" IC | naces and ovens designed and built by the 
CLAUD S. GORDON CO. 


Carl-Maver Corp write for the new 
not determined and the rate for a illustrated folder today Bul. HT-53. 
Manufacturers & Distributors hich sl 1 bot] 
specimen which showes scale 
Thermocouple Supplies « Industrial Furnaces & Ovens 


Pyrometers & Controls « Metallurgical Testing Machines formation and We ight loss IS ire iter THE CARL-MAYER CORP. 


Dept. 1§ « 3000 South Wollace St., Chicago 16, III 


Dept. 1§ + 2035 Hamilton Ave., Cleveland 14, Ohio than indicated by the weight loss 3030 Euclid Ave., Cleveland, Ohio 


concealed by the weight gained as 


men which gave a weight gain is 
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TITANIUM ALLOYS, produced by TAM, are TAM 
used successfully as deoxidizers and stabilizers and as a source of PRODUCTS 
titanium in steels and alloys. The experience gained in their 
development and use is available to you through our field TITANIUM ALLOY MFG DIVISION 
staff and laboratory. It’s yours by simply writing NATIONAL LEAD COMPANY 
our New York City office. Executive and Sales Offices. 111 BROADWAY NEW YORK CITY 


General Offices, Works and Research Laboratories NIAGARA FALLS WY 
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compete \ine © nutomatic 
quipment engineere zo the 
MURRAY wat means the way” an auton 
F matic puffins: polishing and grindind: WE 4 
country: your gurtacind problem® 
4 \ shroud” AY equipme™" and eng 
1 (A) micro polish Units (F Continvor® pio! tavle a 
ae #60 polishing Heod Ven 
H (D 60 Sene® Belt polishing (\ polishing 
— Convey (K Line convey 7 
J Sant 
& AY wople goad wien. Q). Box \80, 
é add, | poursHine purtine GRINDING cquirment 


From small discs to heavy forgings 


...Incoloy baskets take the load 
and the heat up to 1850° F. 


Basket fixtures for heat treating quenching in-oil, or for a simple 
shops not only have to handle a ) ai cooling job. Its already been 
wide variety of sizes ranging from in service for nine months. And 
small pieces to heavy forgings. but its stillin good condition for anys 
they must go through a variety of number of jobs imvolyving tem- 
heat treating eveles. peratures up to 


Naturally, for such ragged duty fabricators of the Incolos 
you would need a really strong baskets. Basker Vancracre rine 
metal. | Company. Newark, No found 

The Lo & Ro Hear that this new member of the Ineo 
Company in Newark, New Jersey. 
found just the material thes 
needed in Ineoloy new compan- 
ion alloy to Ineonel®. 


family was readily fabricated into 
heat treating equipment of all 
Ty pes. It is both workable and 
weldable for maximum flexibility 
As a matter of record. the | im cthcient design. 

Incoloy fixtures have 
fixtures of competitive alloys and 
are still in serviee, 


If vou would dike to learn more 
about) Ineolos., write for vour 


copy of “Preliminary Report on 
For instance. this Ineoloy bas- 

het. holding a heavy forging die. 

is about to enter a bateh furnace 

where it will soak for & hours at 

But thats only one of the 

jobs it’s re quired to perform 


It is advisable to place equip 


ment orders with your supplier 
well in advanee of scheduled use 
Distributors of Nickel Alloys 


can supply the latest information 
Next it might be ealled for use | on) availability 


mn oa heating evele involving and mill 


frome warehouse 


THE INTERNATIONAL NICKEL COMPANY. ING. 


67 Wall street New York 5. N.Y 
it, Inco Nickel Alloys 
Incoloy. for Heat-Resisting Applications 
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BUZZER 


Reg. US, Pat Off 


INDUSTRIAL Gea EQUIPMENT 


NO BLOWER or POWER NECESSARY 
«just connect to gas supply 


Atmospheric Pot Hardening 
Furnaces for Salt, Cyanide 
and Lead Hardening. Also 
adapted for Melting Alu- 
minum. Attain 1650° F 


Burter Rectangular Liquid 
Heat Treating Baths, Galvanizing, 
Tinning and Melting Furnaces 


Send for the complete ‘‘BUZZER'' Catalog 


CHARLES A. HONES, rnc. 


123 So. Grand Ave. 


Baldwin, L.I., 


The 
Metals 
Handbook 


1332 Large Pages 
1752 Illustrations 
1057 Tables 

803 Articles 
1,620,000 Words 
40,000 copies in use. 


Here is a book without a competitor . . . a book 25 years in 
the making. The current, 7th edition of the Metals Handbook was com- 
piled and written by 68 committees of the American Society for Metals, 
more than 500 metals engineers were hand picked by the Society as the 
top experts, the men best qualified to write the most authoritative possible 
telerence book on metals, metal properties, fabrication and uses. The 
book they wrote is the Metals Handbook. It is divided into 37 principal 
sections, and contains 803 separate articles and date sheets on metals, metal 
shaping, forming, heat treating, welding, machining, foundry work, cleaning, 
finishing, testing, inspection, control and research techniques. All metals, 
all processes are included. The 64-page index and 4-page section on 
how to use the book make it easy for any reader to find what he wants. 
Over 40,000 copies of this edition are now in use by engineers, metal- 
lurgists, designers, production men, executives, purchasing agents and others 
Order your copy of the 1948 edition today by returning the coupon below 
The price is $15.00. Second copy to ASM members, $10.00. 


American Society for Metals, Room 904 
7323 Euclid Ave., Cleveland 3, Ohio 


Rush me a copy of the Metals Handbook. 
Name 
Company 
Address 


City Zone State 


Check or money order enclosed. Bill me. 


TOPS FOR PRODUCTION OF HIGH GRADE STAINLESS, ALLOY AND RIMMING STEELS _— 


ELECTRIC MELTING FURNACES 


0 MBODYING the latest in mechanical and electrical equip- 
4 ment, these widely used furnaces are noted for their 
etherent performance and safety, and low operating cost 


ind mamtenance. 


\ l We welcome an opportunity. to help 


you select and install the furnace best 


suited to your particular requirements 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA 
Contracting Offices in New York, Philadelphia, Chicago 
San Francisco and other principal cities 


United States Steel Export Company, New York 
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Removable roof of new design now 


avatiable for large furnaces 
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the "THIRD-DEGREE” 
SISSY! 


Anyone in the metal finishing business knows "grime doesn’t 
pay’’—and anyone who has been around long can tell you 
that with Northwest's methods and materials even the toughest 


jobs “come clean” in a jiffy. 


Northwest's top quality products used in a carefully “job- 
adjusted” manner worked out for you by our thoroughly 
experienced “cleaning specialists” is your assurance of a 


finish you can depend on. 


/ Got a problem? Cleaning is the key to fine finishing — be SURE of the result 
Let our cleaning 


experts help you! 


with Northwest's products and personalized service. 
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NORTHWEST-CHEMICAL Co. 
9310 ROSELAWN DETROIT 4, MICH. 
pioneers in pH cleaning control serving you since 


For Brazing at 2050°F. 


are breaking 
records ... 


=> 


On three different installations 

National Stamping Company, Detrort 

Contract Specialties Corporation 
Detroit 


Spun 

CENTRIFUGAL 
CASTINGS 


‘To seal Freon gas under pressure was a headache 
for one concern until they turned from washers 
made from porous sand castings to the use of 
leak-proof Non-Gran Spun Centrifugal Castings. 
Rejects dropped from a costly 35°, to practically 
nil. After-four years the company continues to 
use Non-Gran Spun Centrifugal Castings. Take 
advantage of their greater resistance to wear, 
fatigue, shock and abrasion to lower your costs, 
improve your product. Request booklet, write: 
American Non-Gran Bronze Co., Berwyn, Pa 


It's scientifically balanced to 
»- smooth, bright finish free frog stain o 
For full detads 


APOTHECARIES HALL CO 


1 BENEDICT STREET WATERBURY 
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Salkover Metal Processing of Dlinois 
Chicage 


Ashworth built Wire Belts have 
broken all previous records for 
» this type of service, running up 


to 7,000 and 8,000 hours 


at 2050 F 


WHAT 

iS YOUR 
HANDLING 

or PROCESSING 
PROBLEM? 


ASHWORTH BROS., INC. 


METAL PRODUCTS DIV « WORCESTER, MASS. 


WRITE FOR 
ILLUSTRATED 
CATALOG 52P 


Bulfalo Chattanooga Chicago « Cleveland Detroit Kansas City 
Los Angeles « New York » Philadelphia « Pittsburgh + Rochester 


Sales Engineers 


Seottle St Paul Tula — Canadian Rep , PECKOVER'S LID - Toronto - Montreal 


lowest 
cost 


most 
reliable 
way 
to 
carburize 
small 


The AGE ROTARY RETORT CARBURIZER No. 4 

has proven its superiority in hundreds of plants that 
parts constantly offer proof. Ask where you can see AGI 
ROTARY GAS FURNACES for carburizing and 
*Ni-Carbing in operation and actually talk to the 
users. Ask for Bulletins 1211, 1211A and 1212 
* Lhe Original Ammonia-Gas Case Hardening Process 


ERICAN Gas FurNnAcE Co. 
1002 LAFAYETTE STREET, ELIZABETH 4, N. J. 


"ejecs, 
and e 
Os ts d 
own 
with 
| 
| 
| or burnishing 
<= ALUMINUM 
compounp B ae ‘si 
conn, 


Accurate Temmnerature Reading 
CUTS COSTS— REDUCES WASTE 


| THE NEW 
PYR RADIATION 
PYROMETER 


No thermoco uples lead wires or accessories 
needed! 


Just 
sight it at a press of the button 
a Any operator can use it In two double ranges for all 
and press the plant and tlaberatery needs 


button! Model No. 1: 1000-1800 and 1800°-2600° 


Temperature is indicated on direct-reading dial 


Model No. 2 10-2100 F and 200° 


Write for PREE Catalog No 10 


is instruments 


i= SURFACE 


surface temperature 
measuring jobs as 
selection of & types of ther 5 ae - 


mocouples all interchange 

able in seconds with no re 
calibration or adjustment f 
Automatic cold end compen fi ] 
sator Shock, moisture and | 
dust-proof Accurate big 


5 temperature ranges trom 


4%," indicator Available in | 


Ask for FREE 


The Pyrometer Instrument Company 
New Plant and Laboratory BERGENFIELD 8, NEW JERSEY 


Manufacturers of Pyro Optical, Radiation, Immersion s 
and Surface Pyrometers for over 25 years. 


SALESMAN— 
Specialty Steel 


> A manufacturer of special 


steels has several openings 


for salesmen who have sales 


experience with specialized 


steel products. Engineering 
and metallurgical back- 


ground desired. 


Address Box MP-8 
METAL PROGRESS 


7301 Euclid Ave. Cleveland 3, Ohio 


PERECO 


Carbon-Resistor Type Tube Furnace 


Mode! 
CT.312 


Precision Control At 5000°F. 


Developed to meet the demands of both industry and 
military. Suited for investigations in the ultra-high 
- temperature ranges in the fleld of 
either metallurgy, or ceramics. Wide range of “turn- 
insures ‘vers accurate results. 

May also be duplicated repenatedt». 

(apable of holding to plus or minus Standard 


or Sor 
20° F. at 5000° (heice of extremely cial Furnaces or 
rapid or any slower execle heat-up; close Kilns from 450 
control of both temperature and power F to 5000° F 
input; full-rance., safety 


devices; and eos, low-cost element re- 
placement, 


Write for Bulletin 


PERENY EQUIPMENT CO. 


Dept. Q, SOS Chambers Rd., Columbus 12, 0. 


4 


Just Published ! 
Send for Your Copy... 


ALE NANDER SAL NDERS & CO. 
Precision Casting Equipment and Supplies 
9% Bedford St. W Athins 1-8880 
New York 11. N.Y 
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Bright 


annealin gas 
are burll m many 
mn spools 


non-fervou 


uire fired 


and type 


and electri 
for bright 


annediin 


w reel ous oF 


rOMS 


high efficiency 


FOR EVERY 


ng, heating 
or heat treating 


Bolts 
treated 


springs and other products 
m continuous of 
the above fo ham 


in ntinu annealing furne 


rou f bulk 


REQUIREMENT 


worves wire mesh belt conveyor furnaces are atail 
able m for a ttde tariety of product 

for diauim annealin imterms brazme and other 
heating pr eve at temperatures up to 2100 


Gas-Fired, Oil-Fired 
TAME ELECTRI 


WILSON ST. at PENNA. R. R. 


for any Process, Product or Production 


annealing of 


For heating wire bars and billets 


proc ess 
normalizing—bright annealing ter- 
rous, non-ferrous, stainless or other alloy wire 


coils or strands 


in 
on reels or spools also tor car- 
bon restoration and non-decarb heat treating bolts 


and other rod or wire products—bluing, or any 
other heat treating process 


opments, 


investigate EF devel- 


Our long experience—and complete line of batch 
and continuous furnaces featuring the many advan- 
tages available only in EF design 


Operation, 


assures efficient 


uniformity of finished product and 


Saustactory meet 


performance. Sizes to any Ca- 


pac ity requirement, 


C FURNACE CO. 
Salem - eo J 


and Electric Furnaces 


Canadian Associates 


CANEFCO LIMITED 


Toronto 1, Canada 
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Here is a Lubricant that Can’t 
Burn Off, Flake, or Gum Up 


‘dag’ dispersions of colloidal graphite form microscopically thin dry 
lubricating films which fight friction beyond the burning-points of most 
oils. They cannot burn off, flake, or gum up at ordinary metalworking 
temperatures. These dry films are unaffected by heat up to 750°F.... 
under some conditions up to 3,000°F. 


‘dag’ dispersions can profitably be used in stamping, deep drawing, 
piercing, casting, forging, stretch-forming, and wire drawing operations. 
They lessen die wear, produce smooth parting and clean surfaces, mini- 
mize scaling and sticking, reduce tearing and rippling, and assure 
uniform dimensions. 


For more details on metalworking applications, write for Bulletin 
No. 426-10H. 


Dispersions of molybdenum disulfide are available in various carriers. We are 
also equipped to do custom dispersing of solids in a wide variety of vehicles. 


Acheson Colloids Company, port wuroe, mick. 


.-. also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 


